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GENERAL 
Compression ratio 
Bore 

Stroke 

Capacity 


CAMSHAFT. 

Number of journals 
Journal diameter 
Type of bearing 


Diameter of bore in camshaft after 
line boring. 


Thrust taken 
Thickness of thrust plate 
Permissible end float 


CONNECTING RODS 


Weight Grade Grade B 


renmtmoua 


Length - Centre to centre 
Crankpin bearing - type 
Crankpin bearing - bore 
Bearing diameter clearance 
Big end - width (2 rods) 


Big end - end float 
Small end busk - type 
Small end bush - bore 


Tightening torque ~ connecting rods 
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DATA 


AD 


8.021 

3.75 in (95.25 mm) 

3.15 in (80.01 mm) 
4.561 ¢.¢. (278.2 cu-in) 


6 
1.7641 in. to 1.7634 in (44.802 to 44.776 
Glacier L.2 mn) 
1.7641 = 1.7634 (44.802 = 44.776 mm) 


Front thrust plate 
+122" -.120" (3,099 ~ 3.048 mm) 
002 in (.0508 mm) 


1b. cz dm, 

1 5 5 (595.63 grams) 
1 5 124 (596.101 grams) 
ae é 4 (630.75 grams) 
1 6 114 (644.03 grams) 
1 7 3 (657.34 grams) 
1 7 104 (670.71 grams) 
1 8 2 (683.90 grams) 


6.3 in (185.42 mm) 
V.P. 3 VANDERVELL 
2.0027" - 2.0015" (50.85 - 50.83 mm) 


.002" - 0037" (.051 - .076 mm) 
~880" (22.35 mm) 

~870" (22.10 mm) 

2016" - 010" (406 - .254 mm) 


CLEYITE 10. VANDERVELL 
8751" - 8753" (22.229 - 22.235 mm) 
25 - 30 lb.ft (3.46 ke.m - 4.15 kg.m) 
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Compression ratio 
Bore 

Stroke 

Capacity 


CAMSHAFT. 

Number of journals 
Journal diameter 
Type of bearing 


Diameter of bore in camshaft after 
line boring. 


Thrust taken 
Thickness of thrust plate 
Permissible end float 


CONNECTING RODS 


Weight Grade Grade B 


renmtmoua 


Length - Centre to centre 
Crankpin bearing - type 
Crankpin bearing - bore 
Bearing diameter clearance 
Big end - width (2 rods) 


Big end - end float 
Small end busk - type 
Small end bush - bore 


Tightening torque ~ connecting rods 
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DATA 


AD 


8.021 

3.75 in (95.25 mm) 

3.15 in (80.01 mm) 
4.561 ¢.¢. (278.2 cu-in) 


6 
1.7641 in. to 1.7634 in (44.802 to 44.776 
Glacier L.2 mn) 
1.7641 = 1.7634 (44.802 = 44.776 mm) 


Front thrust plate 
+122" -.120" (3,099 ~ 3.048 mm) 
002 in (.0508 mm) 


1b. cz dm, 

1 5 5 (595.63 grams) 
1 5 124 (596.101 grams) 
ae é 4 (630.75 grams) 
1 6 114 (644.03 grams) 
1 7 3 (657.34 grams) 
1 7 104 (670.71 grams) 
1 8 2 (683.90 grams) 


6.3 in (185.42 mm) 
V.P. 3 VANDERVELL 
2.0027" - 2.0015" (50.85 - 50.83 mm) 


.002" - 0037" (.051 - .076 mm) 
~880" (22.35 mm) 

~870" (22.10 mm) 

2016" - 010" (406 - .254 mm) 


CLEYITE 10. VANDERVELL 
8751" - 8753" (22.229 - 22.235 mm) 
25 - 30 lb.ft (3.46 ke.m - 4.15 kg.m) 
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CRANKSHAFT 
Number of main bearings 5 
Main bearing - type VANDERVELL V.P. 3 
Main bearing journal diameter 2.2495" - 2.2490" (57.14 - 57.13 mm) 
Crankpin journal diameter 2.000" - 1.9995" (50.8 - 5079 mm) 
Regrind when ovality exceeds 003" (.08 mm) 
Regrind undersize +010" - .040” (.254 ~ 1.016 mm) 
Minimum diameter for regrind 1.9600" (49.78 mm) 2.2095" (56.12 mm) 
1.9595" Pins (49.77 mm) 2.2090" Journal 
(56.10 mm) 
Thrust taken Centre main bearing thrust washers. 
Thrust washer thickness +091" - 093" (2.54) 
Crankshaft end float +002 to .0015" (.051 - 0.38 mn) 
Crankpin length 2.0010" - 1.9990" (50.83 - 50.78 mm) 
Tightening torque - main bearing 50/57 1b.ft. (3.5/4 kg/5q.cm) 
CYLINDER BLOCK 
All countries Grade 0 3.7506" (95.27 mm) 
3.7503" (95.26 mm) 
Grade A 3.7503" (95.26 mm) 
3.7500" (95.25 mm) 
Grade B 3.7506" (95.25 mm) 
3.7497" (95.24 mam) 
Rebore oversize 2010" - .040" (.254 - 1.016 mm) 
Maximum rebore size 040" (1.016 mm) 
Reclamation cylinder liners-make BRICO “BRIVADIUM" or HEPWORTH GRANDAGE 
"VACTRIC" 
Bore size for fitting liners 3-906" - 3-905" (99.21 - 99.18 mm) 
Outside diameter of liner 3.9095" - 3.9085" (99.30 - 99.27 mm) 
Liner bore size (honed after assembly 3.7503 (95.26 mm) 3.7500" (95.25 mm) 
in block) 3.7500 (95.25 mm) 3.7497" (95.24 mm) 


Grade A cr Grade B 


CYLINDER HEAD 


Material DTD.424 A.T.D. GRADE 
Diameter oversize 1st Grade A 3.7603 (95.21 mm) Grade B 3.7600 (95.50 mm) 
3.7600 (95.50 mm) 3.7597 (95.49 mm) 
2nd Grade A 3.7703 (95.77 mm) Grade B 3.7700 (95.76 mm) 
3.7700 (95.76 mm) 
3rd Grade A 3.7803 (96.02 mm) Grade B 3.7800 (96.01 mm) 
3.7800 (96,01 mm) 3.7797 (96.00 mm) 
Ath Grade A 3.7903 (96.28 mm) Grade B 3.7900 (96.27 mm) 
3.7900 (96.27 mm) 3.7897 (96.26 mm} 


AA 
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PISTONS 


Diameter of gudgeon pin bore in piston 


Piston skirt clearance 

(measured at bottom of skirt - 90° to 
pin axis) 

Piston grades - refer to Page A.32 
PISTON RINGS 

Compression 

Oil control 

Width compression 

Width ofl control (two rails, one spring) 


Side clearance in groove - compression 
- oil control 


Piston ring gap compression 
"Maxiflex" 


GUDGEON PIN 
. Type 

Length 

Diameter 


Fig. 1 Location of engine number on cylinder 
block. 


AB 


.8751" (22.23 mn) 
-8749" (22,22 mm) 


.0022" = ,0034" (.056 - .086 mm) 


2 (TOP CHROME 2nd TAPER) 

1 

163" - .156" (4.14 - 3.96 mm) 
+160" - .157" (4.06 ~ 3.99 mm) 


.002" to .0025" (.05 - .06 mm) 
Self expanding. 


+016" to .011" (.41 - .28 mm) 
+018" to .037" (.46 ~ «94 mm) 


FLOATING 
3.00" - 2.990" (76.2 + 75.95 mn) 
«8752 - .8750 (22.23 - 22.22 mm) 


stuf 
‘(2 Vas Hibbs . S 


Fig. 2 The commission plate. 
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ROUTINE MAINTENANCE 
DAILY 


Checki the oil level 


Check the oil level with the car standing 
on level ground otherwise a false reading 
will be obtained. 


Fig, 3 Engine dipstick. 


Remove the dipstick and wipe dry, re- 
insert and again withdraw. If the oil level 
mark 4s om the knurled patch with the engine 
hot or cold, no additional 011 is required, 


If the engine has been running immediately 
prior to checking the oil level, wait one 
minute after switching off before checking. 


Fig. 4 Engine oil filler. 


NOTE : Almosz all modern engine oils contain 
special additives, and whilst it is permiss- 
ible to mix the recommended brands, it is 

undesirable. If it is desired to change from 


AG 


one brand to another this should be done 
when the sump is drained. The oil company's 


recommendation in regard to flushing should 
be followed before refilling. 


UL 


Fig. 5 Distributor lubrication points. - 


EVERY 3,000 MILES (5,000 km 


Distributor Lubrication 


Take great care to prevent oil or grease 
from getting on or near the contact breaker 
points. 


Remove the moulded cap at the top of the 
distributor by springing back the two clips. 


Lift off the rotor arm and apply a few 
@rops of engine oil around the screw 
(A. Pig. 5) now exposed. It is not ne- 
cessary to remove the screw as it has 
clearance to permit the passage of ofl. 


Apply one drop of oil to each post (B) 
on which the contact breakers pivot. Lightly 
smear the cam (C) with grease. Lubricate 
the centrifugel advance mechanism by injecting 
a few drops of engine oil through the aperture 
at the edge of the contact breaker base plate. 


Distributor Contact Breaker Points. 


Cheek the gap between the contact points 
with feeler gauges when the points are fully 
opened by one of the cams on the distributor 
shaft. A combined screwdriver and feeler 
gauge is provided in the tool kit. 


The correct. gap is .014"-.016"(.36-.41 mm) 


ENGINE 


Fig. 6 Checking the gap between the 
distributor points. 


If the gap of either contact is incorrect, 
slacken the appropriate serew "A", Fig. 6, 
securing the fixed contact plate and adjust 
the gap by turning a Screwdriver in the slot 
in the contact plate end the nick in the 
base plate "B". 


Tighten the securing serew and re-check 
the gap. 


Examine the contact breaker points. If 
the points are burned or blackened, clean 
with a flne carborundum stone or a very fine 
enery cloth. After cleaning, remove any 
grease or metallic dust with a petrol- 
moistened o loth, 


Contact cleaning Ls made easter by removing 
the 1 r to which the moving contact is 
attached. To do tais, remove the nut, in- 
sulating piece and electrical connections 

from Lhe posts to which the contact breaker 
springs are anchored. The contact breaker 
levers can then be lifted off the pivot 

posts and the springs from the anchor posts. 


ACler cleaning and trimming the contacts, 
smear the pivot posvs with Mobilgrease MP. 
Re-assemolo the contact breakers and check 
the setting. 


Sparking Plugs. 
Every 3,000 miles (5,000 km), or more 


often if cperating conditions demand, with- 
draw, clean and resev the plugs. 


Te only efficient wey to clean sparking 
plugs is to have them serviced on machines 


AT 


specially designed for this purpose. These 
tachines operate with compressed air and 
utilise a dry abrasive specially graded and 
selected to remove harmful deposits without 
damaging the insulator surface. In addition, 
the majority of machines incorporate elec- 
trical testing apparatus enabling the plugs 
to be pressure tested for electrical effi- 
ciency and gas tightness. 


‘The gap between the points should be 
-025" (,64 mm). 


When adjusting the gap always move the 
side wire - never the centre electrode. 


The Champion Spark Plug Co., supply a 
special combination gauge and setting tool, 
the use of which is recommended, 


Every 12,000 miles (20,000 km) a new set 
of plugs ef the recommended type should be 
fitted. 


To save petrol and ensure easy starting, 
the plugs should be cleaned and tested 
regularly. 


NOTE : If & sparking plug is accidently 
dropped inside its tube, remove the plug 
and re-check the gap. 


EVERY 3,000 MILES. 


Changing Engine Oil. 


NOTE : Under certain adverse operating 
conditions conducive to o11 dilution and 
sludge formation, more frequent oil changing 
than the normal 3,000 miles (5,000 km) period 
is advised. Where the car is used mostly 
for low-speed city driving, stop-start 
driving particularly in cold weather or in 
dusty territory, the oil should be changed 
at least every 1,000 miles (1,600 km), 


000 km 


Misi 
— 


Fig. 7 Engine oil drain plug. 
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The draining of the sump should be carried 
out at the end of a run when the oil is hot 
and therefore will flow more quickly. 


The drain plug is situated at the left 
hand rear corner of the sump. When the oil 
1s changed, the oil filter, situated on the 
right hand side of the engine, must also 
receive attention (See under ‘Oil Filter 
Element’), 


NOTE : Almost all modern engine oils contain 
Special additives and, whilst it is permiss~ 
ible to mix recommended brands, it is un- 
desirable. If it is desired to change from 
one brand to another, this should be done 
when the sump is drained. The oil Company's 
recommendations with regard to flushing 
procedure should be followed. 


Qil Filter Element. 


It 1s most important to change the oil 
filter element every 6,000 miles (10,000 km) 
as after this period it may have become 
choked with: impurities. 


To guard against the possibility of the 
filter being neglected to the extent where 
the element becomes completely choked, a 
balance valve is incorporated in the filter 
head which allows unfiltered oil to by-pass 
the element and reach the bearings. This 
will be accompanied by a drop in 01] pressure 
of some 131b. per sq. in. (.91 kg/em®), and 
should this occur, the filter element_must 


be changed immediately 


The oii filter is situated on the rear 
right-hand side of the engine. To gain 
access to the element, unscrew the central 
bolt and remove the canister complete with 
the element. Thoroughly wash out the 
canister with petrol and allow to dry before 
inserting a new element of the correct type. 


Always renew the circular rubber seal in 
the filter head when changing or cleaning 
the oil filter element. 


Fan Alternator Belt Tension. 


Check the tension at a point midway 
between the two pulleys. When the tension 
is correct it should be possible to depress 
the belt 3" (12.7 mm). 


To tension the fan belt correctly, slacken 
the dynamo (or alternator) adjustment bolt 
and move the dynamo towards or away from the 
engine to slacken or tighten the belt as 
required. 


A second belt is used to drive the power 
steering pump situated on. the left-hand side 
of the engine. Adjust the belt by slackening 
off the three attachment bolts and moving 
the pump towards or away from the engine to 
decrease or increase the tension. 


EVERY 12,000 MILES (20,000_Inn. 


Air Cleaner. 


The air cleaner is of the paper elemeny 
type and no routine maintenance is necessary 
but the element should be renewed every 
12,000 miles (20,000 km) or more frequently 
in dusty territories. 


Fig. 8 The oit filter canister. 


Fig. 9 Alternator belt adjustment bolt. 
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To gain access to the element, remove the 
centre wing nut and detach the top cover. 


Lift out the soiled element and replace 
with a new unit. Blow out any dust from 
inside the container before inserting the 
new element, 


Refit the cover and wing nut. 
Valve Hocker Clearance ~ Checking. 


Every 12,000 miles (20,000 km) check the 
valve rocker clearance and adjust to the 
following specifications - 


Inlet .011" (.28 mm) 
Exhaust .OL4" (.36 mm) cold 


Remove the distributor cap and H.T. 
leads from the sparking plugs; withdraw the 
set Screws attaching the H.T. lead carriers 
to the rocker covers and remove the complete 
assembly. Extract the sparking plug exten- 
sions and pull off the two rocker cover vent 
hoses, 


Remove the eight rocker cover retaining 
nuts and withdraw the covers. 


NOTE : To remove the right-hand cover it 
will be necessary to first remove the right- 
hand carburetter as detailed in Section 'C'. 


check the inlet valve clearance and adjust 
as necessary to the specified clearance of 
-011" (.28 mm). 


To adjust, slacken off the adjuster screw 
locknut (7/32" A.F. open-ended spanner) on 
the rocker arm and rotate the screw clockwise 
to reduce the clearance and anti-clockwise 
to increase. Retighten the locknut when the 
clearance is correct and re-check. 


Repeat the operation on she remaining 
seven inlet valves in the firing order 
(IL, 4R, 2R, 2L, 3R, 3L, YL, 1R). 


Rotate the engine until No. 11 inlet 
valve is fully open. Check No. 1L exhaust 
valve clearance and adjust as neceassry to 
the specified clearance of .014" (.36 m). 


Repeat the operation on *he remaining 
seven exhaust valves in tne firing order. 


Fig.10 Adjusting the valve rocker clearances. 


NOTE : A special box spanner, with a rubber 
insert to grip the sparking plug terminal, 


is included in the tool kit for removing the 


sparking plugs. 


Check, before removal, that the base of 
each sparking plug tube is clear of foreign 
matter. 


Commencing with No. 1L Cylinder, turn the 


engine until the exhaust is fully open: 


Fig. 11 Cylinder numbering sequence. 
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RECOMMENDED LUBRICANTS 


“ ma eee 


Esso Extra 
Motor Oil | Super Havoline 
10/w30* Visco- 208/40 

XL Esso Extra | Static or 10W/30* 
Motor O11 | 20W/40 
20W/40 


Upper cylinder 
lubrication 


Distributor of] can Esso Motor | Energol NOL 30 | Havoline 
points, Oil 20W/30 30 
Oil can lubrication. 


Castrol | Spirax | Esso Gear | Gear Hypoid | Multigear 
kear axle, Hypoy 90 E.P.| Oil GP Oil SAE 90 Lubricant 
90/140 90 E.P. EP 90 


Castrol | Spirax} Esso Gear | Gear NOL Multigear 
Steering box. D Oil SAE EP. 140 | Lubricant 
140 E.P, EP 140 


Propeller shaft. Mobil- Castrol-] Retinax Esso Multi-| Ener- 
Front wheel bearings. grease ease IM [A purpose grease 


Rear wheel bearings. MP 
Distributor cam. 


grease H 


Steering tie-rods Mobil- | Castrol-} Retinax Esso Multi- 
Wheel swivels. grease | ease IM | A purpose 
MP grease H 
Automatic transmission || Mobil Castrol | Shell | Esso Auto- Texamatic 
unit, Pluid T.Q. Donax matic Transpm Fluid. 
Power steering system. ]] 200 % mission 
Fluid 


* These oils should NOT de used in worn engines requiring overhaul. 
If an SAE 30 or 40 ofl has previously been used in the engine a slight increase in oll 
consumption may be noticed but this will be compensated by the advantages gained. 


CAPACITIES 
Engine Imperial U.S, Litres 
lee pints T5 pints 7 litres. 
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ENGINE REMOVAL AND REFITTING 
Removal. 


The engine ance transmission are removed 
as a combined unit and are easily separated 
after removal from the chassis. 


Disconnect the battery in the boot. Jack 
up the ear and place securely on stands. 
Remove the front wheels. Drain the radiator 
and engine block. 


Mark the posilion of each vomnet hinge 
and remove She bonnet by withdrawing the 
hinge bolts. 


Remove the air silencer complete with 
filter unit. 


Disconnect the mixture control outer flex 
and inner cable from the control between the 
earburetters. Disconnect the throttle 
control rod from the carburetver linkage by 
springing back the two ears of the bali 
joint spring clip. 


Remove the flexible brake vacuum pipe and 
two water pipes from the induction manifold 
by releasing the hose clamps. Pull off the 
plastie petrol feed pipe from the left hand 
earburetter. 


Unserew the high tension lead from the 
coil and pull off the low tension lead from 
the Lucar connection on the side of the 
distributor. 


Remove the set serews securing the carriers 

of the high tension leads to each rocker cover. 
Remove the leads from the sparking plugs; 
2 pack the clips cf the distributor cap 
t off the cap, leads and carriers as 
assembly. Unscrew the revolution courter 
drive from the base of the distributor. 


Release the hose clips and disconnect the 
heater pipes from Lhe engine and heater unit. 
Withdraw the pipes. 


Diseonnect the cables from the dynamo 
{alternator if fivted), water temperature 
transnitter, starter motor and oil pressure 
switch. 


Remove the power-assisted steering reser- 
voir after disconnecting the heses and 
draining avay the ofl. 


Disconnect the hoses from the power- 
assisted steering pump and catch the 
escaping oil in a conlainer. Seal the 
unions to prevent the ingress of dirt. 


A.1ll 


Disconnect the exhaust system at the 
front and centre flanges and withdraw the 
pipes. 

Remove the manual lever cable from the 
selector lever on the left hand side of the 
lransmission and the kickdown rod from the 
top of the transmission casing. 


Disconnect the propeller shaft. Remove 
the speedometer drive cable. Remove the 
electrical cables from the intermediate 
speed hold solenoid switch. 


Remove the fan, radiator cowling and 
rediator as detailed in Section 'C', The 
Cooling System. 


Using an overhaul lifting tackle, place 
slings under each exhaust manifold and raise 
the engine slightly to take the weight off 
the mountings. 


Remove the transmission support member 
from the chassis frame. Unserew the nuts 
securing the engine brackets to the front 
rubber mountings, 


Raise the front of the engine and lower 
the transmission lifting the combined unit 
forward from the chassis, 


Refitting. 


Refitting is the reverse of the removal 
procedure. 


ENGINE TO _DISMANTLE 
General, 


These instructions apply when the engine 
components are renoved in the following 
sequence with the engine out of the chassis. 
Dismantling of sub assemblies and the remo- 
val of individual components when the engine 
is in the chassis will be dealt with sep- 
aralely in this section. 


All references made in this section to 
the top or bottom of the engine assume the 
unit to be in the normal upright position. 
References to left or right-hand sides assume 
the engine to be upright and viewed from the 
rear. 


Remove Starter. 


Remove the engine oil dipstick tube by 
unserewing from the sump. Withdraw the two 
bolts securing the starter to the converter 
housing. 


ENGINE 


Remove Transmission Unit. 


Support the transmission and place a 
container underneath to catch the fluid 
from the torque converter when the trans- 
mission unit is withdraw. 


Remove the set bolts securing the con- 
verter housing to the engine and withdraw 
the transmission. 


Fig.12 Aperture for removing torque converter 
Securing bolts, 


Remove the torque converter oy with- 
drawing six set screws, accessible through 


an aperture provided in the engine back plate 


immediately behind the oi] filter, rotating 
the engine to gain access to each screw in 
turn, 


Remove Distributor. 


Remove the two retaining set bolts and 
withdraw the distributor and drive housing 
as an assembly. 


Remove Cylinder Heads. 


Disconnect the plaszic petrol pipe from 
the left hand carbureter; disconnect the 
linkage and remove bow carburetters 4s 
detailed under Section 'B', Carburetters. 


Remove the setscrews and spring washers 
securing the induction manifold to the 
cylinder heads (& per bank) and withdraw the 
manifold assembly. 


Remeve the nuts and washers and withdraw 
the two exhaust manifolds. 


Withdraw the five banJo bolts and remove 
the rocker shaft lubrication pipe between 
the cylinder heads and tappet block. 


Fig. 13 Rocker lubrication pipe. 


Unscrew the eight hand- nuts from the 
sparking plug tubes and remove the rocker 
covers. 


Remove the sparking plugs. 
NOTE : A Special box spanner is included 
in the tool kit for this purpose. 


Remove the thermostat housing and branch 
pipe by withdrawing the two set screws from 
each flange and the set screws securing the 
branch pipe to the L cylinder heads. 


Slacken the ten.oolts securing the two 
rocker shafts tc each cylinder heed working 
the opposite way to the tightening sequence. 


Withdraw the five bolts and washers re- 
tainirg each rocker shaft assembly and remove 
both assemblies frow ¢ach bank. 


Withdraw the pusn rods and lift off the 
cylinder neads whicn are secured hy the same 
bolts as the rocker sh 


For servicing procedure soe page A.22. 
Removing the Damper. 


Remove the water pump belt and the power 
steering pump belt from the crankshaft pulley. 


Tap back the locxing tabs from the damper 
nut locking plate. Remove the nut and with- 
draw the damper complete with pulley. 
Removing the Water Pump. 


Unscrew the four belts securing the fan 
to the water pump and withdraw the fan. 
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Remove the fcur set screws securing the 
branch pipe to the cylinder blocks. 


Release the water pump hose clips and 
pull off the hoses. 


Remove the water pump complete with 
branch pipe. 


For servicing, see Section 'C' The 
Cooling System. 


Removing the Timing Cover. 


Remove the sixteen set serews and spring 
washers securing the timing cover to the 
eylinder block and sump and withdraw the 
cover. 


Removing the Tappet Block Assembly. 


Remove the twelve set screws and washers 
retaining the tappet block carrier plate. 


Release the carrier by using the two 
5/16" U.N.F. jack tappings provided in the 
plate and withdraw from the dowels. 


For servicing procedure, see Page A.40 


Removing the Qil Filter. 


Unscrew the four bolts attaching the 
filter head to the cylinder block and with- 
draw the assembly. 


For servicing procedure, see Page A. 42 


Removing the Sump. 

Drain the sump after removing the 
hexagon plug and copper washer. 

Remove the eighteen set screws and 
washers to detach the sump from the crank- 
case, 


Removing the O41 Pump. 


Tap back the tabs of the lock plates 
and unscrew the three set screws securing 
the oil pump body to the rear main bearing 
ap. 


Remove the pump from the drive spindle. 
For servicing procedure see Page A.36 
Remove Pistons and Connecting Rods. 


As the pistons will not pass the crank- 
shaft, it will be necessary to withdraw the 
pistons and connecting rods from the top. 


Remove the nyloe lock nuts from the 
connecting rod bolts. 


Withdraw the connecting rod caps noting 
the identification numbers stamped on the 
rod and the cap. 
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Identify each individual piston and con- 
rod assembly to the corresponding cylinder 
and withdraw from the top of the engine. 


NOTE : If the piston is to be removed from 
the con-rod, mark the crown of the piston 
to indicate the front location before with- 
drawing from the engine. 

For servicing procedure see Page A. 31 for 
pistons and Page A, 33 for con-rods. 


Removing Timing Gear Assembly. 


To remove the timing chain tensioner, 
withdraw the hexagon plug and tab washer 
from the end of the body. Insert an Allen 
key into the hole until it registers in the 
end of the restraint cylinder. Turn the 
key clockwise until the restraint cylinder 
ean be felt te be fully retracted within 
the body, The adjuster head will then he 
free of the chain, 


Withdraw the two securing bolts and 
remove the tensioner. 


Check the timing chain for wear before 
removal as follows : 


Block the crankshaft to prevent any 
movement. Turn the camshaft clockwise to 
take up all the slack movement in the chain, 


Align a rule to one of the rivets al the 
top of the camshaft and turn the chain wheel 
anti-clockwise until all the slack is taken 
up in the opposite direction. 


Pig. 14 Checking the timing chain for wear. 


When a chain movement of 0.25" (6.3 mm) 
is observed, the chain must be renewed and 
the timing gear teeth checked for wear. 


Tap back the locking plate and remove 
the camshaft chain wheel nut. 


Pass a piece of soft iron wire through 
two holes in the camshaft chain wheel and 
twist together to secure the chain to the 
wheel. Repeat with the crankshaft chain 
wheel when removed from the crank. 


Withdraw the chain wheels and chain as 
an assembly, and if neither chain nor 
wheels are to be replaced, place the 
assembly aside carefully. 


Remove Camshaft. 


Withdraw the oil pump/distributor drive 
shaft complete with gear and the thrust 
washer from the rear end of the camshaft 
compartment by lifting upwards, 


Identify the front face of the camshaft 
thrust plate and remove after withdrawing 
the two set serews. 


Withdraw the camshaft through the front 
face of the cylinder block. 


For servicing procedure, see Page A,37 
Remove the Crankshaft. 


Remove the two bolts and withdraw the 
sump front bridge piece. 


Tap back the locking tabs and withdraw 
six set screws securing the sterter ring 
gear and mounting plate to the crankshaft. 


Fig. 15 Alignment numbers on caps and 
crankshaft. 
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Note the two spacer washers, one on each 
‘Side of the mounting plate. 


Knock back the tabs and remove the 
bearing cap bolts. 


Remove the main bearing caps noting the 
alignment number stamped on each cap and 
ecrankease. Lift out the crankshaft. 


Remove the shell bearing liners and 
identify to each bearing cap. 


ENGINE - TO ASSEMBLE 
General. 


All reference in this section to the top 
or bottom of the engine assume the engine 
to be upright regardless of the position 
of the unit when the reference is made. 
Reference to left and right hand side assume 
the engine to be upright and viewed from 
the rear. 


Fit Distributor Drive Shaft Bush, 


Check for excessive play between the 
upper bush located in the cylinder block, 
and the distributor drive shaft. 


Due to the low loading conditions on the 
bush this will only be apparent after a 
long period of service and will necess- 
itate renewal of the lower shaft bush in 
the oil pump at the same time. 


If new bushes are to be fitted, press 
the upper bush into the cylinder block 
from the top to the limit of the flange. 


Dismantle the oil pump as detailed under 
‘Oil Pump' on Page A.35 and press in the 
new bush ensuring that the bush does not 
protrude beyond the face of the gear chamber. 


Fit the rear main bearing cap and 
assemble the oil pump oody to the bearing 
cap. 


Line bore the two bushes together to a 
dimension of 


+ .coo4" (12.7 mm + .01 mm) 


Remove the pump and wash all parts in 
petrol, 


Fit Camshaft Bearing Liners. 


Fit new camshaft bearing liners if 
necessary aS detailed under ‘Camshaft' Page 
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Fit Crankshaft. 


Complete overhaul to crankshaft and 
bearings as detailed under 'Crankshaft', 
Page A.34 before refitting. If the 
crankshaft rear sealing rings have to be 
replaced, ensure that the rings have been 
fitted correctly as detailed under ‘Crank- 
shaft Rear Oil Seal', Page A.35, before 
fitting the crankshaft. 


Fit the main bearing shells to the top 
half of the main line bore in the cylinder 
block. Lay the crankshaft in the bearing 
shells. 


Fig. 16 Crankshaft thrust washers and centre 
+ main bearing cap. 


Hit the main centre bearing cap with a 
thrust washer, white metal side outward, 
fitted to the recess each side of the cap. 


Tighten down the cap and check the crank- 
shaft end float. .00?" to .0015" 
(.03 - .05 mm). 


Thrust washers are supplied in three 
thicknesses. Standard witn .0025" and 
.005" (,051 and .127 mm) over sizes. 


Fit the remaining bearing caps, aligning 
the number stamped on the cap with the 
number stamped on the bottom face of the 
erankease. 


Fit the main bearing cap bolts and tab 
washers tightening the bolts to a torque 
of 50/57 lb.ft. (6.91/7.88 kg.m). 
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Fig.17 Checking crankshaft end float, 


Test the crankshaft for free rotation 
and lock the bolts with the tab washers. 


Fig. 18 Aligning the sump bridge piece. 


Refit the sump front bridge piece to the 
crankcase below the front main bearing cap. 
Align the face of the bridge piece with the 
face of the crankease before finally 
tightening the two set screws. 


Failure to ensure perfect alignment will 
result in an oi] leak from the timing cover. 
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Fit Camshaft. dismantling the engine. New pistons may 
be fitted either way round, there being 


Complete servicing to camshaft and 
no split in the skirt. 


bearings as detailed under ‘Camshaft’ Page 
A.37 before refitting. 


Feed the camshaft through the bearings 
fit the thrust plate and secure with the 
two set serews and washers, 


Fit Pistons and Connecting Rods. 


Complete overhaul to pistons and 
connecting rods, as detailed under 'Pistons' 
Page A.31 and ‘Connecting Rods' Page 
A.33 , before refitting. 
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Fig. 20 Showing the location of the connecting 
rod bearing chamfer when fitted to the 
crank. 


Fig. 19 Showing the correct method of fitting 
the camshaft chainwheel thrust washer. 
The arrow indicates the chamfer. 


Turn the engine on its side, Remove the 
connecting rod caps and fit the pistons and 
connecting rod assemblies to their respec- 
tive bores from the top of the cylinder 
block using a ring compressor, Tool Number 
38U.3. 

Ensure when fitting the con rods that 
the larger chamfer is on the outside 
registering with the radius on the crank- 
pin throws. 


Fit the connecting rod caps to the 
connecting rods with the corresponding ig 
numbers together. Fit new nyloc nuts and Be 
tighten to a torque of 25 - 30 lb.ft. es 
3.4 - ALL kg.m). 


~ Weight identification letter 
Alignment of bearing sheils 
+ Cap and rod alignment numbers 


NOTE : Check that the original pistons are 
Fitted le same way round as noted when 
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Fit Timing Chain and Chain Wheels. 


Turn the crankshaft until 14 inlet and 
exhaust valve cams are on the point of rock. 


Feed the crankshaft chain wheel on to 
the crank, but do not push fully home, and 
attach the chain to the wheel. 


Fig, 22. The alignment of the markings on the 
camshaft and crankshaft chain wheels. 


Fit the camshaft thrust washer. 


Attach the camshaft chain wheel to the 
chain with the two dots in the position 
relative to the single dot on the crank- 
shaft wheel as shown in Fig. 22. 


Feed the 
tive shafts 


chain wheels on to their respec- 
registering with the keys. 


When correctly timed, the single iden- 
tified tooth on the crankshaft chain wheel 
will be in line with the two identified 
teeth on the camshaft chain wheel on a 
vertical line drawn between the two shafts. 


Fit the lock plate and nut to the cam- 
shaft, tightening the nut and bending the 
lock plate to secure. 


The front face of each chain wheel is 
identified by being stamped ‘Front’. 
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Fit Distributor Driveshaft and Oi] Pump. 


Remove the cover from the oi] pump and 
withdraw the gears. Mount the oil pump 
body with a new joint to the rear main 
bearing cap. Fil the set screws and tab 
washers but dc not tighten. 


fa, 
hey 


Fig. 23 The alignment of timing chain gear 
wheels with distributor drive shaft. 


Insert a lining bar, .502" (12.75 mm) 
diameter, through the pump and distributor 
drive shaft bushes. 


Adjust the position of Lhe of] pump 
body by tapping with « light hammer unvil 
the bushes are in line and the bar rotates 
freely. 


Tighten the ofl pump set screws and lock 
the tab washers. 


Check that the valve timing marks as 
detailed in the previous sub section 'Timing 
Chain and Chain Wheels’ have not altered. 


Rotate the engine clockwise until the 
camshaft has turned 180°, see Fig. 23 for 
new position of chain wheel dots. Insert 
the distributor driveshaft with attached 


gear and thrust washer through the top bush 
and engage the gear with the camshaft so 
that the groove in the top gear is almost 
parallel and offset to the centre line of 
the engine. The key way will be pointing 
away from the centre line. 


Fig. 24 The pump gear alignment tool. 
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If worn, renew the gear and thrust washer 
before refitting. 


Insert the oil pump gears into the body 
engaging the flats on the shaft with the 
internal flats on the driving gear. 


Refit the cover on the pump, tighten the 
set screws and lock the tabs. 


NOTE : If the distributor driveshaft is at 
any time withdrawn from the engine in situ, 
it may be necessary to align the pump 
ariving gear with the flats on the shaft 
by means of a tool as shown in Fig. 24. 


Insert the tool through the distributor 
drive housing, engage with the internal 
driving gears of the pump and turn in the 
required direction. 


Fit Timing Gear Tensioner and Vibration 


Place the timing chain tensioner and 
backing plate in position so that the 
spigot on the tensioner aligns with the 
hole in the cylinder block. 


Check that the tuning chain runs 
centrally along the rubber slipper. 


Fit the locking plate and set screws, 
tighten the screws and lock back the tabs. 


It is important that no attempt is made 
to release the locking mechanism until the 
adjuster has been finally mounted with the 
timing chain in position. 

Remove the hexagon headed plug and tab 
washer from the end of the body. Insert 
an Allen key into the hole until it 
registers in the end of the restraint 
eylinder. Turn the key clockwise until the 
tensioner head moves forward under spring 
pressure against the chain. Do not attempt 
to turn the key anti-clockwise or force the 
head inte the chain by external pressure. 


Refit the plug and secure with a tab 
washer. 


Refit the timing chain damper by re-~ 
versing the removal procedure. Renew the 
vibration damper if the nylon face is 
deeply grooved. 


Pit the O12 sump. 


Fit new circular section oil seals to 
the recess in the rear bearing cap and the 
front sump bridge piece. 


Coat the faces of the sump and crankcase 
with a good quality jointing compound. 
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Attach the sump with the eighteen set screws 
and spring washers. 


Fit the Tappet Block and Cover Assembly. 


Complete overhaul to tappets as detailed 
under 'Tappet Block’ on Page A.40 before 
refitting. 


Fit a new joint and locate the assembly 
on the two dowel pegs. Fit the distributor 
drive housing. 


The distributor drive housing is mounted 
with the revolution counter drive aperture 
to the rear and is retained by the two set 
serews, 


Fit_the Timing Cover. 

Place the gasket and timing cover in 
position and fit the sixteen set screws 
securing the cover to the cylinder block 
and sump but do not fully tighten. 


Check the clearance between the crankshaft 
and the cover and adjust the position of the 
latter until the clearance is equal at all 
points. 


Tighten the set screws and recheck. 
Secure all locking tabs. 


When fitting the set screws, note the 
position of the overflow pipe clips. 


Fit Crankshaft Damper_and Pulley. 

Fit the crankshaft damper and pulley 
assembly to the crankshaft and fit a new 
locking plate. Fit the nut, tighten fully 
and lock. 


If the damper, pulley and centre piece 
has been dismantled for removal of parts, 
check that the alignment marks on the damper 
and centre piece are aligned correctly. 

See Fig. 25, 


Fig. 25 Exploded view of the damper showing 
the alignment marks. 
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Fig. 26 Cylinder head nut tightening sequence. 


Fit Cylinder Heads. 


Complete overhaul to cylinder head and 
valve gear as detailed under 'Cylinder 
Head' Page A.22 and ‘Valve Rocker Gear! 
Page A.27 before refitting. 


Locate the cylinder heads and gaskets 
over the dowels in the cylinder block. 
Insert the push rods and refit the valve 
rocker assemblies. 


NOTE : Although the cylinder head and 
valve rocker assemblies are interchangeable 
it is advisable to retain the head and 
rocker gear assemblies to the original 
cylinder banks when refitting. The individ~ 
ual inlet and exhaust rocker assemblies 

are not interchangeable. The inlet rocker 
shafts are identified by a groove machined 
in one end of the shaft, 


Fit the securing bolts and washers 
through the valve rocker pedestals and 
cylinder heads. Release the rocker adjuster 
screw lock nuts and slacken off the adjuster 
screws, 


Tighten the cylinder head/rocker pedestal 
bolts to a torque of 55/60 lb.ft. (7.6 - 
8.4 kg.m)in the order shown in Fig. 26. 


NOTE : On engines prior to No. 94562, 
eylinder heads are secured by studs and 
nuts, These studs must be inserted prior 
to mounting the rocker shafts. 


Check the Valve Rocker Clearances. 


Commencing with No. 1L cylinder, turn 
the engine until the exhaust valve is fully 
open; cheek the inlet valve clearance with 
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a feeler gauge and adjust as necessary to 
the required specification - .011” (28 mm). 


To adjust, rotate the adjuster screw 
clockwise to reduce the clearance and anti- 
clockwise to increase. 


Tighten the locxnut when the clearance 
is correct and re-check. 


Repeat the operation on the remaining 
seven inlet valves in the firing order 
{1L, 4R, OR, 2L, 3R, 3L, 4L, 1R). 


Rotate the engine until No. IL inlet 
valve is fully open. 


Check the exhaust valve clearance and 
adjust as necessary to the correct 
clearance of .O14" (.36 mm). 


Repeat the operation for the remaining 
seven exhaust valves in the firing order. 


Fit Rocker Shaft Lubrication Pipe and 0i2 
Filter. 


Fit the rocker shaft lubrication pipes 
with the five banjo connections renewing 
the joint washers. 


Fit the oil filter with a new joint 
washer. 


Fit Distributor and Sparking Plugs. 


Complete overhaul of the distributor as 
detailed in Section 'P' before refitting. 


Enter the distributor into the drive 
housing with the vacuum unit facing the 
front of the engine. Turn the rotor arm 
until the driving dog engages with the 
drive shaft and secure with two set screws. 


Rotate the engine until the rotor arm 
approaches the No.1L cylinder segment in the 
distributor cap; the arm should de in line 
with the micrometer adjuster. 


Slowly rotate the engine until the timing 
mark on the damper aligns with the pointer 
on the crankcase, 


Set the micrometer adjustment so that the 
third line from 'A' on the top half of the 
distributor body aligns with the single line 
on the bottom half oy releasing the adjuster 
lock nut and surning the centre screw in the 
required direction. 


Connect a 12V test lamp with one lead to 
the distributor terminal and the other to a 
battery connected to the engine. 


Fig. 27 The distributor cap H.T. lead number 
sequence. Inset shows the timing scale 


Release the clamp bolt and slowly rotate 
the distributor clockwise until the points 
are just breaking and the lamp goes out. 


Tighten the clamp holt and the micro- 
meter adjuster lock nut. 


Fit the sparking plug subes and the 
sparking plugs with new washers. A special 
box spanner is provided in the tool kit for 
use when refitting spark plugs. Refit the 
valve covers with new jcints. Replace the 
‘ot sings under the hand nuts if worn or 
perished, 


Fit Inlet Man: 


‘old. 
Fit the inlet manifold to the cylinder 
heads with new joirts. Tighten the set 
serews evenly. 


Pit Water Pump and Thermostat Housing. 


Renew all joints before refitting. 


Fit the thermostat oranch pipe housing 
to the cylinder heads. Note the mounting 
oracket on the bottom of the air silencer 
bowl. 


Fit the water pump and branch pipe 
assembly to the cylinder block. 


Attach the top radiator hose to the 
outlet pipe of the thermostat housing branch 
pipe and the bottom radiator hose to the 
water pump outlet pipe. 
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Fit Manifold Heater and Car Heater Pipes. 


Connect the heater pipe from the top of 
the water pump to the left hand induction 
manifold with flexible couplings and hose 
clips. Connect the water return pipe from 
the heater to the T-junction of the induc- 
tion manifold water pipe. 


Connect the water pipe from the cylinder 
head water outlet to the right hand in- 
duction manifold with flexible couplings 
and hose clamps. Connect the feed pipe from 
the heater to the right-hand manifold pipe 
with flexible couplings and hose clamps, 


Connect the feed hose from the front 
heater to the isolating tap for the rear 
heater and the hose from the rear heater 
to the front return pipe (Limousine only). 


Fit Power Assisted Steering Pump. 

Attach the power steering pump to the 
left-hand side of the engine block with 
four set screws. 


Attach the oil pump to the bracket with 
three set screws. Fit the pump belt and 
tension by adjusting the three set bolts. 


Belt tension is correct when the belt 
can be depressed £" (6,35 mm) at the mid- 
point hetween the pulleys. 


Fig. 28 The powerassisted steering pump 
belt adjustment. 


Fit Dynamo (Allernator if fitted). 


Fit the dynamo or alternator to the 
mounting bracket and allow to rest in its 
lowest position. Refit the dynamo/water 
pump belt to the dynamo pulley. Lift the 
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belt is 
the 


dynamo in the bracket until the 
correctly tensioned and tighten 
securing bolts. 


When correctly tensioned, it should be 
possible to depress the belt 4" (12 mm) 
approximately midway between the two pulleys. 


Fit Carburetters and Controls. 


Fit the insulating pieces and the 
earburetters to the inlet manifold. Tighten 
the nuts fully. 


Attach the overflow pipes to the float 
chambers with the plastic unions and clip 
the pipes to the timing cover. 


Fig. 29 Carburetter control linkage. 


Fit the control lever assembly to the 
inlet. manifold centre chamber mounting and 
connect the control rods to the carburetter 
levers (Fig. 29). 


Refit the petrol pipe connections to both 
earburetters. 


Refit the automatic transmission down shift 
valve control cable as detailed in Section 
'B' ~ Carburetters and Fuel System. 


Exhaust Manifolds. 


Fit the two exhaust manifolds with new 
gaskets and tighten the brass securing nuts 
on their washers. 


Fit High Tension Leads. 
Clip the distributor cap in position. 


Place the leads in their correct order 
in each lead carrier and attach each carrier 
to its respective rocker cover. 


ENGINE 


Fit the plug extensions and attach the 
leads. 


IMPORTANT : The high tension leads are 
fabricated from special anti-interference 
cable requiring special tools when fitting 
the terminals. No attempt should be made 
to replace with ordinary high tension wire. 


REPLACE WITH GENUINE DAIMLER SPARES ONLY, 


Fit Engine Drive Plate. 


Fit the drive plate and spacing washers. 
The dowel can locate in either hole, 


Tighten the six bolts to a torque of 
43-48 lb. ft. (5.8 - 6.5 k.gm) and secure 
with the locking plates. 


° 
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Fig. 30 The engine drive plate, The chamfer on 
the outer circumference of each spacing 
washer must face the drive plate. 


Fit Torque Converter. 


Assemble the torque converter, to the 
drive plate and secure with four set screws 
and tab washers, The set screws are inserted 
through the two holes in the back plate 
normally closed by rubber plugs. Tighten to 
a torque of 43.48 lb.ft. (5.8 = 6.5 k.gm) and 
lock the tab washers. Refit the rubber plus. 


Fit Transmission Unit. 


Fit the transmission unit complete with 
the torcue converter housing. 


Attach the engine earth tape to the 
bottom left-hand securing bolt. 


Secure the transmission filler tube to 
the clip plate attached to the rear of the 
right-hand cylinder head. 


Complete the refitting of the engine 
components by reversing the removal 
procedure. 


Refit the engine to the chassis as 
detailed on Page A.11 


COMPRESSION PRESSURES 


The Compression pressures for all eight 
cylinders should be approximately, 140/160 
lb. per sa. in. (9.8/11.24 kg/cm"). 


Pressures should be taken with all spark 
plugs removed, carburetter throttles wide 
open and the engine at its. normal working 
temperature (70°C) approximately. 


If any pressure readings are low it will 
most probably be due to poor valve seatings 
when the appropriate cylinder heads must be 
removed and the valve seats refaced and 
reground. 


NOTE : When taking compression ratios 
ensure that the ignition is switched "OFF". 
Set the hardbraxe firmly and select neutral 
gear. Remove the rubber cover and brass 
insert from the scarter solenoid and operate 
the starter by pressing the manual button, 
Replace the brass insert and rubber cover 
on completion of the operation, 


THE CYLINDER HEADS 


The cylinder heads are manufactured from 
aluminium alley and have machined 
hemispherical combustion chambers. 


The cast iron valve seat inserts are 
cast into the cylinder heads during 
manufacture and are not replaceable. 


The valve guides, being shrunk into the 
heads, are replaceable if necessary que 
to wear. 


Removal. 


Remove the cylinder heads as detailed 
under ENGINE - TO DISMANTLE, Page A. 11 


Refitting. 


Refit the cylinder heads as detailed 
under ENGINE - TO ASSEMBLE, Page A. 14 


Overhaul. 

As the cylinder heads are of aluminium 
alloy, great care should be exercised when 
carrying out overhaul work not to damage 
or score machined surfaces. When removing 
carbon do not use scrapers or sharply 
pointed tools - use worn emery cloth and 
paraffin (kerosene) only. 
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Check the bottom face of the cylinder 
heads for wear. 


Remove all traces of carbon deposits 
from the combustion chambers and the inlet 
and exhaust ports. Regrind the valves and 
seats aS necessary aS detailed under 
'Decarbonising and Grinding Valves’ . 


If it is required to replace the valve 
guides, uSe GENUINE DAIMLER SPARES only. 


Fit the replacement parts in accordance 
with instructions given under 'Valve Guides’ 
Page A. 25, 


Great care must be taken during cylinder 
head overhaul that the valve seat inserts 
are not damaged beyond repair as these are 
east into the cylinder head during manufac- 
ture and are not replaceable. 


If, after extreme mileage only, the 
inserts will not respond to refacing, the 
cylinder head must be replaced with a new 
unit. 


New cylinder heads may be fitted to 
either bank but existing heads must be 
fitted to the cylinder block from which 
they were removed. 


DECARBONISING AND GRINDING VALVES 
Remove the cylinder head, 


Compress each valve spring in turn using 
a valve spring compressor (Churchill Tool 
No. J.6118 and D.6118-1). 


Remove the split cones, collars, inner 
and outer valve springs and spring seats and 
withdraw the valves. 


NOTE : One half of each pair of split cones 
is neoprene padded, the other half being 
plain. When refitting, it is essential that 
one plain and one padded half-cone is fitted 
to each stem. Failure Lo ensure this may 
result in increased oil consumption. 

When ordering replacement parts it will be 
necessary to quote the correct part number 
for each half-cone. Early cars may have two 
plain half-cones, 


Identify the valves to the particular 
cylinder from which they were removed. 


Remove all traces of carbon deposits 
from the combustion chambers and the inlet 
and exhaust ports. The cylinder heads being 
of aluminium alloy, great care must be taken 
not to damage them with scrapers or sharp 
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pointed tools. Use worn emery cloth and 
paraffin (kerosene) only. Thoroughly clean 
the water passages in the heads. 


Clean the carbon deposits from the 
piston crowns and ensure that the top face 
of the cylinder block is quite clean. 


Clean the carbon deposit from the valves. 
Remove excess pitting from the valve seats 
using valve seat grinding equipment. Reface 
the valves if necessary, using valve re- 
facing equipment: grind the valves to the 
seats using a suction valve grinding tool. 


When refacing valves and valve seats do 
not remove more metal then is necessary to 
clean up the faces. 


Wash all parts in petrol to remove all 
traces of grinding paste before refitting 
valves and springs. 


Check that the valve cones are fitted 
in pairs as noted previously. 


Check valve stems for wear and valve 
spring pressure as detailed under 'Valves 
and Springs', Page A. 25 » before re- 
fitting. 


The clearance of the stem in the valve 
guide when new is ,0008" - .0022" (,02 - 
-05 mm). 


Unless renewing, always refii valves to 
the original cylinders from which they were 
removed, 


Check valve guides for wear as detailed 
under ‘Valve Guides', Page A. 25. 


(503) 
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Fig. 31 Using Churchill Tool No. D.506 to 
remove sparking plug tubes. 
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Key to Fig. 32. 
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Cylinder head assembly. 
Taper plug. 

Valve insert. 

Inlet valve guide. 
Exhaust valve guide. 
Stud. 

Gasket, 

Sparking plug tube. 
Washer. 

Plug. 

Washer. 

Blanking plate. 
Gasket. 

Inlet valve. 

Exhaust valve, 

Valve spring (innen). 
Valve spring (outes). 
Seat washer. 

Collar. 

Collar. 

Split cone (inlet valve). 
Split cone (exhaust valve). 
Rocker shaft (inlet). 
Rocker shaft (exhaust) 
Bracket and dowel. 
Bracket and dowel. 
Locating screw. 

Valve rocker (inlet). 
Valve rocker (exhaust). 
Spacing spring. 

Washer 

Ball end. 

Nut. 

Push rod (inlet). 

Push rod (exhaust). 
Induction manifold. 
Stud. 

Gasket. 

Exhaust manifold. 
Gasket. 

Water outlet pipe. 
Gasket. 

Thermostat unit. 

Water outlet pipe extension. 
Gasket. 

Water pipe assembly. 
Water pipe assembly. 
Water pipe flange. 
Gasket. 

Hose. 

Clip. 

Cylinder head top cover (R.H.). 
Gasket. 

Nut. 

“O" ring. 


A,25 


Check rockers and rocker shafts for 
wear before refitting the cylinder heads 
as detailed under ‘Rockers and Rocker 
Shafts', Page A. 27 


Fit cylinder heads and adjust rocker 
clearances, as detailed under ENGINE - 
TO ASSEMBLE, Page A. 14 


The sparking plug tubes can be removed 
if required by using Churchill Tool No. 
D. 506. 


Serew the tool on to the threaded portion 
of the tube and lock with the centre screw. 


Release the screw to remove the tool. 


THE VALVES AND SPRINGS 


Valves. 


The inlet and exhaust valves are not 
interchangeable, the inlet valve having a 
larger head and a longer stem. 


The valve seat angle is 45° for both in- 
let and exhaust valves. 


Renew valves where the stem wear exceeds 
-008" (.076 mm) from that specified on 
Page A.23. 


Valve Springs. 

Test valve springs for pressure either 
by comparison with the figures below,’ or 
with a new valve spring. * 


To test against 
both valve springs 
under a press with 


a new spring, insert 
end to end in a vice or 
a flat piece of metal 
interposed between the two springs.. Apply 
a load to compress the springs partly and 
measure them in comparative lengths. 


Free length - inner - 1.59" (40.28 mm) 
outer - 1.74" (44.2 mm) 


THE VALVE GUIDES 


The valve guides are of cast iron and are 
chamfered at both ends, the lower chamfer 
being to provide a ‘lead-in’ when replacing 
worn guides. 


The inlet and exhaust guides are of 
different lengths, the inlet guide being 
the longer of the two and having 2lso the 
longer chamfer at the lower end. 


sO 
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Fig. 33 Cross section of valves and cylinder head. 


Replacement. 
Examine the valve guides for evidence of 


wear, The clearance between the guide and 
the valve stem is .0008" - ,0022" (.02 - 
«05 mm) 


If it is found necessary to replace the 
guides, they must be fitted in accordance 
with the following instructions, and only 
genuine Daimler replacement parts must be 
used, 


1. Heat the cylinder head by immersing 
in boiling water for about 30 minutes. 


2. Press out or drive out with a piloted 
drift, the old valve guides from 
inside the combustion chamber, 

3. Coat the new valve guides with 


graphite grease and press, or drive 
in with a piloted drift, to the 
shoulder on the guide. Maintain the 
temperature of the cylinder head when 
refitting. 
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THE VALVE SEAT INSERTS 


The cast iron valve seat inserts are 
east into the cylinder heads during manu- 
facture and are not replaceable. 


If, after extreme mileage only, the 
inserts will not respond to refacing, the 
cylinder head must be replaced with a new 
unit. 

Angle of valve seat face 45°, 
THE ROCKER AND ROCKER SHAFTS 


The valve operating gear consists of push 
rod operated rocker arms oscillating on 
hollow shafts. 


Each rocker shaft assembly is mounted on 
the cylinder head by five pedestal brackets 
utilizing the cylinder head bolts. The 
brackets are also located by ring dowels. 
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Each end of the rocker shaft is closed 
by a plug and the shaft is locked to one of 
the end brackets by a locating screw, thus 
ensuring alignment of the oil drilling in 
the shaft and bracket to that in the 
cylinder head. 


A metered supply of oil from the rear 
camshaft bearing is fed into the four end 
brackets by an external pipe from the top 
of the tappet block and@ drillings in the 
oylinder head. 


Oil passing through the holes in the 
rocker shaft lubricates the rocker arms and 
through further oilways in the heel of the 
rocker arm and ball pin to lubricate the 
top of the push rods. 


The rocker arms have drillings to convey 
o1] to the valve stem tips and are also 
lubricated by the oil mist that exists under 
the rocker cover, 


Removal, 


Drair. the cooling system before removing 
the rocker pedestal bolts. These bolts 
also retain the cylinder heads to the block. 


Fig. 34 Rocker shaft arrangement. 


Conserve the ccclant if antifreeze is in 
use. 


Slacken off the 10 bolts securing the two 
rocker shafts to each cylinder head, working 
the cpposite way te the tightening sequence. 
See Fig. 25 


IMPORTANT : It is essential, in order to 
avoid distortion of the cylinder heads to 
Slaeken off all ten bolts irrespective of 
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whether one or both rocker shafts are to 
be_ removed. 


Withdraw the bolts and remove the rocker 
shafts and push rods, 


Refitting. 


Release the rocker adjuster screw lock- 
nuts and slacken off the adjuster screws. 


Fit the securing bolts and washers 
through the valve rocker pedestals and 
cylinder head. 


Tighten the cylinder head/rocker pedestal 
bolts a part of a turn at a time to a 
torque of 55/60 lb.ft. (7.6 - 8.4 kg.m) in 
the order shown in Fig. 26. 


Check the valve rocker clearances. See 
Page A.9. 


When refitting the recker shafts note 
that the inlet and exhaust assemblies are 
not interchangeable. The inlet rocker 


shafts are identified by a groove machined 
in one end of the shaft. 


Fig. 35 The arrow shows the groove machined 
in the inlet rocker shaft. 


Dismantling. 

Note the location of the pedestal, washer, 
springs and rockers as assembled to the 
Shaft. Remove all items from the shaft and 
examine the bores of the rockers and the 
bearings surfaces of the shaft for wear. 
Renew if wear is excessive. 


Check that all oilways in the pedestals, 
rockers, rocker shafts and ball pins are 
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clear before reassembling. 


Renew the rockers if heel wear is excess- 
ive. Excessive heel wear prevents correct 
tappet clearance adjustment. 


Reassembling. 
Reassembling is the reverse of the dis- 
mantling procedure. 


THE CYLINDER BLOCK AND CRANKCASE 


‘he cylinder blocks are cast integral with 
the crankease, the left-hand bank being 
positioned forward of the right-hand, 
Cylinders are identified as L (left) and 
R (right) and numbered one to four, Number 
one is at the front. 


The bores are graded into three sizes 
when new with the identification letter 
"o", "a", or "B" stamped on the outside face 
of the cylinder block, See table for 
corresponding sizes, Page A.4+ 


Only pistons bearing the same grading as 
that stamped on the cylinder block must be 
fitted to that particular bore, the grading 
letter being stamped on the piston crown. 


The main bearing housings are line bored, 
the caps not being interchangeable. 
Corresponding numbers are stamped on the 
caps and the bottom face of the crankshaft. 


Overhaul. 


Four oversize pistons are available when 
reboring becomes necessary. See table for 
sizes, Page A.32 


Reboring is recommended when the bore 
wear exceeds .006" (.15 mm). 


Ascertain the previous bore size by 
noting the grade letter on the piston, or, 
if the engine has been overhauled by the 
Daimler Company Limited by noting the over- 
size dimension, stamped on a plate 
attached to the cylinder head valve cover. 


Do not fit oversize pistcns beyond the 
top limit of +.040" (1.01 mm). If the 
bores will not clean out at .O40" (1.01 mm) 
eylinder liners and standard "A" or "B" 
grade pistons must be fitted. 


When fitting liners, bore out the 
eylinders to the dimensions shown in Fig. 


37. 


(1) Cylinder block. (26) Timing chain. (52) Pressure ring (upper). 
(2) Core plug. (27) Chain tensioner. (53) Pressure ring (lower). 
@) Core plug. (28) Chain vibration damper. (54) Scraper ring. 

(4) Core plug. (29) Tappet block and bush assembly. (55) Gudgeon pin. 

(5) Core plug. (30) Tappet assembly. (56) Circlip. 

(6) Oil gallery plug. GD Ball end. (57) Chain cover plate. 
{6A)Copper washer. (2) Cover plate. (58) Gasket. 

(7) Dowel (short). 33) Gasket. (59) Gearbox support plate. 
(8) Dowel (long). (34) Dowel. (60) Oil sump. 

(9) Dowel. (35) Crankshaft assembly. (61) Tray. 

(10) Bush, (36) Main bearing. (62) Drain plug. 

(11) Stud. (37) Main bearing. (63) Washer (copper). 

(12) Liner. (38) Main bearing. (64) Oil sump bridge piece. 
(13) Liner. G9) Main bearing. (65) Gasket. 

(14) Liner, (40) Thrust washer, (66) Gasket. 

(15) Plug. (41) Oil seal. (67) Dipstick. 

(16) Washer. (42) Chain wheel. (68) Rocker oil feed pipe. 
(17) Drain plug. (43) Key. (69) Banjo bolt (long). 
(18) Washer. (44) Hub. (70) Banjo boit (short). 
(19) Camshaft. (45) Pulley. (71) Washer. 

(20) Thrust plate. (46) Key. (72) Oil filler tube. 

(21) Thrust washer. (47) Damper. (73) Oil filler extension. 
(22) Camshaft chain wheel, 48) Starting Jaw. (74) Oil filler cap. 

Q3) Key. {49} Connecting rod. (75) Water pump iniet pipe. 
(24) Nut. (50) Big end bearing. (76) Gasket. 

(25) Lockplate. (51) Piston. (17) Gasket. 
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Fig. 36 Cylinder block components, 
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3-906" DIA_99-21MM 
3-908” 9918MM | 


Fig. 37 Showing cylinder bore dimensions when fitting liners. 


Fine bore and home liners when fitted, 
to dimensions to suit piston grade. 


Refer to section 'Pistons and Piston 
Rings’ before fitting pistons. 


Cylinder liners and pistons are 
available from the Spares Division, Deimler 
Co. Iitd,, and it is essential that only 
Genuine Daimler Spares are used. 


NOTE : After reboring, remove the iden- 
tification letters "0", "A" or "B" from the 
cylinder block. Re-instate after fitting 
liners for future reference. 


Check that the cylinder face is perfectly 
flat before installing the bering equipment. 


Following reboring, remove all blanking 
plugs and clean out the oflways in the block 
and crankcase. 


Clean out the water passages, inspect and 
renew all suspect welch washers. 
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Cheek that the main bearing caps have 
not been filed and that the bores for the 
main bearings are in alignment. 


If the caps have been filed, or if there 
is any misalignment of the bearing housings 
the caps must be machined and the bearing 
housings rebored, 


After cleaning, paint the crankcase 
interior with heat and oil resisting paint. 


CYLINDER BORES 
Grade Letter 
o 3-7506-3.7503" 
A 3.7503-3.7500" 
3 3.7500-3.7497" 


Cylinder Bore 

(95.27-95.26 mm) 
(95.26-95.25 mm) 
(95.25-95.24 mm) 


Rebore Oversize .O10-.040" (254-1.016 mn) 


ENGINE 


PISTONS AND GUDGEON PINS 


Pistons are of a solid skirt type and, 
when new, may be fitted either way round. 


NOTE : Latest type pistons are marked 
"front' and should be fitted this way. 
Existing pistons must be fitted as removed. 


Three rings are fitted to each piston: 
the top two are compression - the top ring 
is plain chromium plated and the second 
ring is taper faced. The bottom ring is 
a rail-type oil control ring. 


Early model pistons will have a seraper 
oil control ring up to Engine No. 94036 
inclusive. Commencing Engine No, 94037, a 
modified piston assembly incorporating a 
Maxiflex "50" Seraper ring is fitted. 
Connecting rods, in which the internal 
diameter of the small end bush differs from 
those originally fitted, is also used. 


The Maxiflex "50" ring is not individ- 
ually interchangeable with the previously 
fitted scraper ring as the groove in the 
original piston will no» accept it. 


The new piston ring assembly incorp- 
orating the Maxiflex "50" ring can be fitted 
in conjuretion with the modified connecting 


rod in engine sets only. 


W 
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1393, 


Fig. 38 Showing the identification mark on 
tapered periphery compression rings. 


Al 


Fit the second ring with the narrowest 
part of the taper uppermost. To assist 
in the identification, a letter "T" is 
stamped on the side of the face. 


The fully floating gudgeon is retained 
by a circlip inserted at each end. 


Removel. 
As the piston will not pass the crank- 
shaft, it will be necessary to withdraw the 


piston and connecting rod assembly from the 
top as follows :- 


Remove Cylinder Heads. 

Remove the cylinder heads (or head) as 
detailed under ENGINE - TO DISMANTLE, Page 
A.ll 


Remove the Sump. 


Remove the sump as detailed on Page 
A.13 


Remove Pistons and Connecting Rod Assembly. 


Remove pistons and connecting rod 
assemblies as detailed on Page 4.13 


Refitting. 


Refit the pistons and connecting rod 
assemblies as detailed on Page A.16 


Overhaul, 


Pistons are supplied complete with 
gadgeon pins and rings, 


The maximum variation between the 
heaviest and the lightest piston should not 
exceed 3 drams (5.3 grammes) in a complete 
Set of eight. 


Gudgeon Pin Fitting. 
Gudgeon pins are a push fit in the 
piston at room temperature 20°C (68°F). 


When removing or refitting gudgeon pins, 
the operation should be carried out by 
immersing the piston and connecting rod 
small end in a bath of hot of]. When the 
temperature has reached 110°C (230°F) the 
pins can be easily moved into position. 
Always fit new circlips on assembly. 


Piston Grades. 


Standard pistons are graded into three 
sizes with the identification letter "oO", 
"a" and "B" stamped on the piston crowns 
{see table for corresponding sizes). When 
fitting new standard pistons, only those 
having the same grading as that stamped on 
the cylinder block must be fitted to that 
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Fig. 39 Location of piston grade identification 
fetter. 


PISTON GRADES 


Grade Letter. 


fe) 
A 


B 


Oversize Figure 
lst” 


2nd 
3rd 


Ath 


Pparticulare bore. When ordering standard 
size pistons, the identification letter of 
the grade required and the part number must 
be quoted. 


See Piston Grade table for Piston Grades 
and Sizes. 


Oversize Pistons. 


Oversize pistons are available in four 
sizes for Grades "A" or "B" only when re- 
boring becomes necessary. 


Pistons of "A" or "B" standard grade are 
used when cylinder liners are fitted 
following rebore of over .040" (1.016 mm). 
See Piston Grade table for Oversize Piston 
Grades and Sizes. 


NOTE : Pistons are ground to an oval shape 
below the piston rings, the gudgeon pin axis 
being approximately .010" (.254 mm) less 
than the diameter on the thrust (major) axis. 
When checking for piston diameter, the 
reading should be taken on the major axis 

at the top of the skirt. 


STANDARD PISTON DIAMETER 


3.7458" - 3.7455" 
(95.15 mm - 95.14 im) 
3.7455" - 3.7452" 
(95.14 mm ~ 95.13 mm) 
3.7452" - 3.7449" 
(95.13 mm - 95.12 mm) 


OVERSIZE PISTON DIAMETER 


Grade_"A" Grade "B" 
3.7603 - 3.7600" 3.7600 - 3.7597" 
(95.51 ~ 95.50 mm) (95.50 - 95.49 mm) 
3.7703 - 3.7700" 3.7700 - 3.7697" 
(95.77 - 95.76 mm) (95.76 - 95.75 mm) 
3.7803 - 3.7800" 3.7800 - 3.7797" 
(96.02 = 96.01 mm) (96.01 - 96.00 mm) 
3.7903 - 3.7900" 3.7900 - 3.7897" 
(96.28 - 96.27 mm) (96.27 - 96.26 mm) 
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PISTON RINGS Refitting. 
Compression. Refit the pistons and connecting rod 


assemblies as detailed under ENGINE ~ 


Check the piston ring gap with the piston TO ASSEMBIE. Page A. 16. 


as far down the bore as possible. Push the 
ring down the bore with a piston to ensure 
that it is square and measure the gap with 
a feeler gauge. The correct gap is .016 - 
,O1L" (.41 - .28 mm). 


With the rings fitted to the piston, 
check the side clearance in the groove 
which should be .002 - .0025" (.05 - .06 mm) 


The tapered periphery ring is fitted in 
the second groove and must be fitted with 
the narrowest part uppermost, as indicated 
by the letter "T" or "Top", 


O41 Control. 


Check the gap as described above. The 
correct gap Should be .018 - .037 (.46 - 
<94 mm). 


The Maxiflex "50" oil control ring is 
self expanding and therefore no side 
clearance gap is necessary. 


The expander ring which is fitted inside Overhaul. 
the ofl control ring must be assembled with 
the two lugs in the hole directly above the 
gudgeon pin bore, 


Fig. 40 Location of connecting rod grade letters. 


Connecting rods are graded by weight, 
the grade letters being from "B" to "H" 


inclusive. 
oa S 
SEE CONNIE ING RODS AND BEARINGS: When replacing rods always select one 
The connecting rods and caps are bored of the same grade as that removed and wher 
aS an assembly, the rod being then ordering rods, the identification letter 
identified to the cap. of the grade must always be clearly stated. 


The grade letter of the connecting rod is 


Assemblies are weighed and graded and stamped on the No. 1 web of the crankshaft. 


when fitting a replacement connecting rod 
it is essential to use one having the same Check the alignment on an approved 
grade letter as that removed, connecting red alignment jig and correct 


Grades are lettered from "B" to "H". any misalignment as necessary. 


The big end bearings are of the preci- 


Removal. sion shell type and under no circumstances 
As the pistons will not pass the crank- should they be scraped or the bearing caps 

shaft, it will be necessary to withdraw the filed. 

prsron-and conneet ing: rod trom che svopies The ‘small end bearing is fitted with a 

J : "Clevite' bush pressed in and reamed to the 

Remove the Cylinder Head(s) dimension given in ‘Data’. Page A.3. 
Remove the cylinder head(s) as detailed Ensure that the oil hole in the oush 

on Page a. 12 aligns with that in the connecting rod 

Ranaventhe: Sui? when fitting a new bush. 


Komove the sump as detailed on Page Ghecking -for'Rnd:Float: 
A.B. It is important that the specified end 
float is apparent when fitting the two 
connecting rods to each crankpin. Proceed 
piston and connecting rod as follows:- 
detailed on Page Al3 


Remove Piston and Connecting Rod Assembly. 
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Attach the connecting rods and Liners to 
the crankpin with the large chamfer to the 
outside and hold firmly to the flanges of 
the crankpin journal. 


Fig. 41 Checking connecting rod end float. 


Determine the clearance by inserting a 
feeler gauge between the two connecting 
rods as shown in Fig. 41. 


When the clearance is insufficient, it 
can be increased by rubbing down the four 
faces of the connecting rod big-ends on a 
sheet of fine emery paper lai¢c on a surface 
plate. 


Connecting rod end float should be .010 - 
.016" (.254 - .406 mm). 


THE CRANKSHAFT 


The five bearing crankshaft is machined 
from a nickel chromium molybdenum steel 
Stamping and is balanced by large drillings 
in the webs of No. 1 and No. 8 crankpins 
and by smaller drillings in the webs of the 
remaining crankpins. 


The camshaft driving gear is keyed to the 
front end of the crankshaft, the keyway 
aligning with the centre line of the No. 1L 
web and erankpin. 


End float of the crankshaft is taken on 
two semi-circular, white metal faced steel 
thrust washers fitted in recess in the centre 
main bearing cap. 
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Removal. 


Remove the crankshaft as detailed on 
Page A.14 


Refitting. 
Refit as detailed on Page A.15 


Overhaul. 


Regrinding of the crankshaft and crank- 
pin journals is generally recommended when 
ovelity or wear exceeds .003" (.08 mm). 


Factory reconditioned crankshafts are 
available on an exchange basis subject to 
the existing crankshaft being fit for 
satisfactory reconditioning. 


NOTE : When ordering a new or reconditioned 
crankshaft the con-rod grade, found stamped 
on No. 1 crankpin web, must be clearly 
stated if the original con-rods are to be 
retained. 


Four main and big end bearing sizes are 
available - .010"(.25 mn), .020" (.51 mm), 
+030" (.76 mm) and .O40" (1,02 mm), 


Grinding beyond the top limit of .O40" 
(1.02 mm) is not recommended and, under 
such circumstances, a new crankshaft should 
be fitted. 


New thrust washers should always be 
fitted to the centre main bearing cap after 
overhaul, 


Fit the centre cap and bearing with a 
thrust washer, white metal side outwards, 
to the recess in each side of the cap. 
Tighten down the cap and check the end 
float which should be .0015" to .002" 
(.03 to .05 mm). 


Thrust washers are supplied in three 
size: Standard, with .0025" (.06 mm) and 
-005" (.12 mm) oversizes. The oversize 
thrust washer sizes are stamped on the steel 
faces. 


Thrust washers should be selected to 
bring the end float to the required limits 
and it is permissable to fit a standard size 
thrust washer to one Side and an oversize 
to the other side of the cap. 


Ensure that the oilways are perfectly 
clear before reassembling. A sludge trap 
is provided in the centre of each crankpin. 
Remove the internal hexagon plugs (secured 
by staking) and thoroughly clean out any 
accumulated sludge with a high pressure jet, 
followed by blowing out with compressed air. 
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Fig. 42. The crank-pin sludge trap and plug 
“4A” » Sludge trap 


Fitted plug 
+ Staking 
“DY « New plug. 


Refit the plugs and secure by staking. 
THE CRANKSKAFT REAR OIL SEAL 


Immediately behind the rear main journal, 
the diameter of the crankshaft is increased 
to form a flinger ring, to the rear of which 
is a short journal portion of slightly larger 
diameter than the peripaery of the flinger. 
In this parallel portion are two circum- 
ferential grooves within which fit two 
stationary sealing rings of rectangular 
section. These rings are of cast iron and 
have overlapping ends, the overlap being 
obtained by machining away each end to the 
diagonal of its eross section. 


The journal is @ running fit within its 
housing in the block and the extension of 
the main bearing cap. 


Removal. 


Tne two sealing rings can only be removed 
after the crankshaft has been withdrawn from 
the block. Spread the rings and ease over 
the rear crankshaft flange. 


Renewing the seal. 
Check the fit of the ring in the groove 
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Fig. 43 The correct method of fitting the rear 
oil sealing rings. 


before fitting. The ring should fit 
tightiy with no side play. Two alternate 
widths of ring are available. 


Spread the rings carefully and case over 
the crankshaft flange and into each groove 
taking care not to damage the sharp edges 
of the grooves. The narrow taper of the 
overlap should be leading in both instances. 
Rings should be fitted with the overlaps 
staggered. 


THE OIL PUMP AND PRESSURE RELIEF VALVE 


The oil pumo is of the twin gear, self 
priming type and is attached to the under- 
side of the crankshaft rear main bearing 
eap. These bolts do not affect the security 
of the bearing cap to the crankcase. 


A non-adjustable oil relief valve is in- 
corporated in the oil pump body to prevent 
the oil filter element becoming overloaded, 


The driven gear bearing bush and mounting 
pin are lubricated by oil from the outside 
of the gear flowing to the centre by a 
groove machined in the under face of the 
oil pump cover. 


Removal. 

Tap back the tab washers, withdraw the 
three securing bolts, and detach the oil 
pump. 

Dismantling. 


Withdraw the four set screws and detach 
the cover and strainer assemblies, With- 
draw the driven and driving gears. 


ENGINE 


Overhaul. 


Eject the bush from the driven gear if 
badly worn. Ensure when fitting a new bush 
that it does not protrude beyond either face 
of the gear. Ream to .502 ~ .503" (12.75 mm 
- 12.77 mm) after fitting. 


Examine the oil pump body, gears and 
bottom cover for signs of scoring, replacing 
parts aS necessary. 


Fig. 44. Checking the clearance between oil pump 
gears and joint face. 


“A © Driven gear. 
“B" « Relief valve vent holes. 


Renew the driving shaft bush if excessive 
play is evident. 


NOTE : If the bush in the oil pump body is 
to be replaced, the drive spindle upperbush 
in the crankcase must also be replaced and 
the two bushes line-bored as detailed on 
Page A. 


Check the end float of the gears when 
fitted by placing a straight edge across the 
joint face of the pump bedy and measuring 
che distance between the gears and the 
straight edge with a feeler gauge. 


Desired clearance is .002" 


(.025 - .05 mm). 


-001 - 
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Cheek that the groove in the cover plate 
4s unobstructed. 


Check that the idler gear spindle does 
not protrude beyond the level of the joint 
face. 

Refitting and Reassembling. 


Fit the oil pump body with a new joint 
and reassemble as detailed under ‘Fit O11 
Pump’, Page A.17 


Renew all tab washers. 
Dismantling - Oil Relief Valve. 


Tap back the tab washer, remove the 
cap nut and withdraw the spring and relief 
valve plunger. 


Check that the plunger is no* scored. 


Fig. 45 Checking the clearance between the driven 
gear pin and the joint face. 


Cneck the free length of the plunger 
spring which should be 3.72" - 3.7!" 
(9.45 - 9.5 mm). 


Renew as necessary. 
Reassembly. 


Reassembly is the reverse of the dis- 
mantling procedure. No adjustment is 
provided, 
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THE CAMSHAFT AND BEARINGS 


The single camshaft is mounted on six 
replaceable shell type white metal bearings 
pressed into the crankshaft front and rear 
faces and the four bearing webs, the space 
between the webs forming oil reservoirs, 


The end thrust is taken by a plate 
attached to the front of the crankcase 
between a thrust washer behind the chain 
wheel and the shoulder cf the camshaft 
front journal. 


Lubrication of the front camshaft 
bearings is effected by vertical drillings 
from the main o11 gallery which runs the 
entire length of the crankease. 


The individual cam lobes are lubricated 
by oil from the bearing reservoirs. The 
camshaft rear journal has a transverse 
drilling which allows a metered supply of 
oil to pass upward to lubricate the rocker 
shafts. 


REMCVAL 
Camshafts. 


Fig. 46 Exploded view of oil pump 


Remove =he engine unit as detailed on 
Page A. 11 


Remove the chain tensioner and vibravion 
dampers as detailed on Page A, 13 


(1) Oil pump body. Remove the timing gears and chain from 


(2). (Gasket: the cam and crankshaf'ts as detailed on 
(3) Screw. Page A. 1h 

(4) Leckplate. 

(5) Oil pump spindle. Remove the rocker shaft assemblies as 
(6) Theust washer. detailed on Page A. 12 


(7) Driving gear. 
(8) Driven gear. 
(9) Oil pump cover. 


Remove the tappet block assembly as 
detailed on Pege A.13 


(10) Screw. Withdraw the oil pump/distributor 
{1D Lockplate. ariving shaft complete with driving gear 
(12) Oil relief valve. and thrust washer by lifting upwards. 
(13) Spring. 


Identify the front face of the camshaft 
thrust plate and remove after withdrawing 
the two set screws. 


(14) Cap. 

(15) Lockplate. 
(16) Oil strainer. 
(17) Gasket. Withdraw the camshaft through the front 
(18) Screw. face of the cylinder block. 


(19) Lockplate. Collect the thrust washer when removing 


the thrust plate. 
Camshaft Bearings. 


When camshaft bearings are to be changed, 
the transmission unit, converter and 
converter housing must be removed as 
detailed on Page A. 12. 
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Fig. 47 Camshaft intermediate bearing refitting tool, 


Due to relatively light loading and the 
lerge bearing surfaces provided, camshaft 
bearings are not normally subject to ex- 
cessive wear and may possibly only require 
replacing when the engine is due for a 
complete overhaul after a very long period 
of service. 


Before attempting to renew bearings, 4 
camshaft bearing mandrel tool must be 
fabricated as detailed in Fig. 47 and line 
boring equipment must be available. 


Drift out the welch washer sealing the 
rear camshaft bearing. Eject the camshaft 
bearings. 


Refitting. 

Fit the four intermediate bearings first 
with the split on the right hand side of 
the cylinder block and the oil hole 
aligning with the 011 hole in the main oil 
gallery by using the mandrel shown in Pig. 

7 and drawing the bearings into the 
housings. 

Fit the rear bearing using the tool 
shown in Fig. 48 as a drift. 


Check that the rear edge does not stand 
proud of the welch washer face in the 
cylinder block when fitted. 


Fit the front bearing in a similar manner 
checking that the bearing does not protrude 


beyond the front face of the cylinder block. 


Line-bore the bearings to thé dimensions 
Specified under 'Data' on Page A.3 
with the equipment jigged to the crankshaft 
bearing housing. 


Wash the engine thoroughly on completion 
of tne operation and fit a new welch washer 
to Lne rear bearing seal. 


Check the camshaft end float as detailed 
under ‘Checking Camshaft End Float' before 
revitzing to the block. 

Refit the camshaft as detailed on Page 
A. 16 


Checking Camshaft End Float. 

Grip the camshaft in the protected jaws 
of a vice and feed on the thrust plate; 
when refitting the original thrust plate 
ensure that it is fitted the correct way 
round as noted on removal. Renew the thrust 
plate if the faces are scored. 


¥ollow with the thrust washer and chain 
wheel, chamfered end first, and nip up with 
the nut. 


Ascertain the end float by inserting a 
feeler gauge between the thrust washer and 
the thrust plate as shown in Fig.49 NOT 
between the thrust plate and the camshaft 
journal. 
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Fig. 48 Camshaft outer bearing refitting tools. 


When the determined end float is less 
than that specified, .002" (.051 mm), 
remove the thrust plate and reduce the 
thickness by rubbing down on 4 sheet of 


fine emery cloth on a surface plate. 
If the end float is too great, a thicker 


thrust washer must be selected. 


Fig. 49 Checking camshaft end float. 


"A" ~ Chain wheel. 
“BR! - Thrust plate. 
“€" » Camshaft joumal. 
“De ~ Thrust washer. 
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THE OIL SUMP 
Removal. 


Drain the oil from the sump and the 
coolant from the radiator and engine block. 
Conserve the coolant if anti-freeze is in 
use. Withdraw the four set serews and 
remove the fan. Remove the air silencer. 
Disconnect the radiator and front heater 
hoses. 


Remove the oil filter canister. Remove 
the starter motcr and detach the earth 
strap from the converter housing. Dis- 
connect the exhaust system at both front 
and rear flanges, 


Disconnect the selector lever rod and 
the kickdown rod from the transmission. 
Unscrew the speedometer drive cable from 
the transmission and detach the electrical 
cables from the intermediate speed hold 
solenoid, Disconnect the propeller shaft. 


Support the transmission casing and 
withdraw the set screws securing the trans- 
mission to the converter housing. Unscrew 
the bolts from the transmission rear 
mounting bracket and withdraw the trans- 
mission unit. 


Withdraw the set screws securing the 
converter housing to the engine and remove 
the housing. 


Through the aperture provided in the 
engine back-plate, remove the six set 
Screws Securing the torque converter to 
the mounting plate rotating the engine to 
gain access to each screw in turn and 
withdraw the converter. 


Using an overhead lifting tackle, place 
slings under each exhaust manifold and 
raise the engine slightly to take the 
weight off the mountings. Remove the nuts 
securing the engine brackets to the rubber 
mountings and raise the engine sufficiently 
so that the steering pivot lever may be 
removed as detailed in Section I "The 
Steering’. 


Withdraw the set screws and remove the sump 
from the crankease. 


Turn down the tab washers and withdraw 
the four bolts securing the sump baffle 
plate. 

Refitting. 
Refit the baffle plate after cleaning, 
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Remove all traces of jointing compound 
taking care not to damage the machined faces 
of the sump and crankcase with scrapers. 


Lightly coat the faces of the sump and 
crankcase with a good quality jointing 
compound before refitting. 


NOTE : No paper joint is required. 


Fit new cork oil seals to the front and 
rear of the crankcase. 


Refitting of the engine and transmission 
components is the reverse of the removal 
procedure. 


THE TAPPET BLOCK AND COVER ASSEMBLY 
Removal. 


Remove the tappet block assembly as under 
‘ENGINE - TO DISMANTLE', Page A. 13. 


Overhaul, 


Renew tappets only if wear is evident 
after extreme mileage. 


Drift out the ball pin and withdraw the 
tappet from the cover. 


Replace parts aS necessary. 


Insert the tappet into the cover and 
press in the ball pin. 


Fig. $0 Tappet block details. 
A" ~ Ball end. 
“BY - Locating dowels. 
“C" ~ Distributor bore. 
“D" ~ Tappet foot. 
“E" . Jack tapping. 


Refitting. 


Refit the tappet block and cover as 
detailed on Page A.19 


IGNITION TIMING 


Slowly rotate the engine until the rotor 
arm approaches the No. 1L segment in the 
distributor cap, the arm should be in line 
with the micrometer adjuster. 


Rotate the engine until the timing mark 
on the damper aligns with the leading edge 
of the pointer which is spot welded to the 
timing cover (see Fig. 51). 


Set the micrometer adjustment so that 
the third line from "A" on the top half 
of the distributor body aligns on the 
single line on the bottom half by releasing 
the adjuster locknut and turning the 
adjuster screw in the required direction. 


Connect a 12 volt test lamp with one 
lead to the distributor terminal and the 
other end to a good earth. 


Release the clamp bolt and switch on 
the ignition. 


Slowly rotate the distributor body until 
the points are just breaking and the lamp 
goes out. 


Tighten the clamp bolt and the micro- 
meter adjuster locknut. 


Finalize the adjustment by advancing or 
retarding the microadjuster after road 
testing the car. 


Statice ignition timing, 10° B.T,D.c. 


Fig. 51 Showing the engine timing set at 10° 
B.T.D.C, 
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VALVE TIMING 


These instructions assume the engine to 
have been removed from the chassis as 
detailed on Page A.11. 


Turn the crankshaft until No. 1L inlet 
and exhaust cams will be on the point of 
rock. 


Check that the timing mark on the damper 
aligns with the T.D.C. mark on the pointer 
attached to the timing cover. See Fig. 48 
for location of mark. 


Remove the damper and pulley assembly, 
water pump, thermostat housing and branch 
pipes and timing chain as detailed under 
‘ENGINE - TO DISMANTLE’, Page A. 12. 


Cheek the timing chain for wear as 
detailed on Page A.13. 


Renew the chain if wear is beyond the 
limits specified .25" (6.3 mm) as detailed 
on Page A. 14. 


When correctly timed, the single 
identified tooth on the crankshaft chain- 
wheel will be in line with the two 
identified teeth on the camshaft cnain- 
wheel on a vertical line drawn between 
the two shafts, 


Refit the chain tensioner and 
vibration damper as detailed on Page 
A.18 


Refit the timing cover as detailed 
on Page 4.19 


THE CHAIN TENSIONER 


The timing chain tensioner is of the 
hydraulic type and consists of an oil 
resistant rubber slipper mounted on a 
plunger ("A", Fig. 52) which bears on the 
outside of the frame, 


The light spring "C" encased by the 
restraint cylinder "B" and the plunger, 
in combination with oil pressure holds the 
Slipper head against the chain keeping it in 
correct tension, 


Return movement of the plunger is pre- 
vented by the limit peg at the bottom end of 
the plunger bore against the nearest tooth in 
the helical slot of the restraint cylinder. 


O11 is introduced into the adjuster body 
"Dp" via a small drilling in the locating 
spigot and passing through a hole in the 
slipper head, lubricates the chain. The 
backing plate "E" provides a suitable face 
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along which the slipper head can work. 
Removal. 


The chain tensioner is accessible after 
removal cf the timing chain cover, 


Remove the hexagon plug to gain access 
to the hexagonal hole in the end of the 
restraint cylinder. 


Insert an Allen key (.125 A/F) into the 
hole and turn the key clockwise until the 
slipper head remains in the retracted 
position. Remove the two securing bolts 
and detach the adjuster. 


Secure the adjuster to the block, tighten 
the set screws and lock with the tabwashers. 


It is important that no attempt is made 
to release the locking mechanism until the 
adjuster has been finally mounted on the 


engine with the timing chain in position, 


Remove the hexagon plug and tabwasher 
from the end of the body. Insert the Allan 
key into the hole until it registers in the 
restraint cylinder. Turn the key clockwise 
until the tensioner head moves forward under 
the spring pressure against the chain. Do 
not attempt to turn the key anti-clockwise 
or force the tensioner head into the chain 
by external pressure. 


Refit the plug and secure the tab washer, 


Fig. 52. Exploded view of timing chain tensioner. 


“A” » Plunger. 
“B" « Resiraint cylinder. 
"CO « Spring. 


“DY! » Adjuster body. 
“E"" ~ Backing plate. 

“FP” ~ End plug and tab washer. 

“G! » Securing bolt and tab washers. 
“""" - Shims. 
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THE OIL FILTER 


The oil filter is of the full flow type 
with a replaceable paper element. 


A balance valve incorporated in the 
filter head opens at a pressure differential 
of 13 to 18 1b. per sq. in. (0.9 to 1.2 ke/ 
Sq.em) to provide a safeguard against the 
possibility of the ofl filter becoming so 
choked that the oil is prevented from 
reaching the bearings. 


Fig. 53, Exploded view of the oil filter. 
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Oil cleaner assembly. 
Body assembly. 

Gasket. 

Gasket. 

Shell assembly (canister). 
Gasket. 

Element. 

Bolt. 

Washer. 
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Element Replacement. 


It is essential to replace the oil filter 
element at the recommended intervals as, 
after this mileage, it will have become 
choked with impurities. 


Should the filter become so choked, the 
balance valve in the filter head opens to 
allow unfiltered oil to by-pass the element 
and reach the bearings. 


This will be accompanied by a drop in 
the normal oil pressure of approximately 
13 lb. per sq. in. (.91 ke/em2) and, if 
this occurs, the oil filter element should 
be changed immediately. 

To renew the element, unscrew the central 
bolt and remove the canister complete with 
the element from beneath the car. 


Drain the oil, thoroughly wash out the 
canister with petrol and allow to dry before 
inserting a new element. 


When refitting the canister, always renew 
the circular rubber sealing ring in the 
filter head. Check that the ring is seating 
correctly before tightening the central bolt. 


Always replace the element with one of 
the correct type. 


SPARKING PLUGS 
Service Procedure. 


To maintain peak sparking plug perform~ 
ance plugs should be inspected, cleaned and 
re-gapped at regular intervals of 2,500 
miles (4,000 km). Under certain fuel and 
operating conditions, particularly extended 
slow speed town driving, sparking plugs may 
have to be serviced at shorter intervals. 


Disconnect the cables from the sparking 
plugs and remove the extensions. 


Remove the sparking plugs and place them 
in a suitable holder, preferably in the 
order they were removed from the engine. 


Analysing Service Conditions. 


Examine the gaskets to see if the 
sparking plugs were properly installed. 
If the gaskets were compressed, installed 
on dirty or distorted seats, leakage has 
probably occured during service which would 
tend to cause overheating of the sparking 
plugs. Gaskets properly installed will 
have flat clean surfaces. Gaskets which 
are approximately one-half their original 
thickness will be satisfactory, but thinner 
ones must be replaced, 
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Fig. 54. Normal condition 


Examine the firing ends of the sparking 
plugs noting the type of the deposits and 
the degree of electrode erosion. The 
typical conditions illustrated may indicate 
the use of a sparking plug with an incorrect 
heat range or faulty engine and ignition 
system operation. Remember that if suffi- 
cient voltage is not delivered to the spark- 
ing plug, no type of plug ean properly fire 
the mixture in the cylinder. 


Normal Condition. 


Look for powdery deposits ranging from 
brown to greyish tan, Electrodes may be 
Slightly worn. These are signs of a 
sparking plug of the correct heat range 
use:l under conditions of mixed periods of 
high speed and low speed driving. Cleaning 
and re-gapping is all that is required. 


If white to yellowish powdery deposits 
are found, this usually indicates long 
periods of constant speed driving or a lot 
of low speed city driving. These deposits 
have no effect on performance if the 
sparking plugs are cleaned thoroughly at 
approximately 2,500 miles {4,000 km) inter- 
vals. Remember to "wobble" the plug during 
abrasive blasting in the Champion Service 
Unit. Then file the sparking surfaces 
vigorously to expose clean bright metal. 


Oil Fouling. 


This is usually indicated by wet, sludgy 
deposits traceable to excessive oil entering 


the combustion chamber through worn cylinders, 


rings and pistons; excessive clearances 
between intake valve guides and stems or 


Fig. 55 Oil fouling. 


worn or loose bearings ete. Hotter sparking 
plugs may alleviate o11 fouling temporarily 
but, in severe cases, engine overhaul is 
necessary. 


Petrol Fouling. 


This is usually indicated by dry, fluffy, 
black deposits which result from incomplete 
combustion. Too rich an air-fuel mixture, 
excessive use of the mixture control or a 
faulty choke can cause incomplete burning. 
In addition, a defective coil, contact 
breaker points or ignition cable can reduce 
the voltage supplied to the sparking plug 
and cause misfiring. If fouling is evident 
on only a few cylinders, sticking valves 
may be the case. Excessive idling, slow 


Fig. 56 Petrol fouling. 
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speeds or stop and go driving can also keep 
the plug temperatures so low that normal 
combustion deposits are not burned off. In 
the latter case, hotter plugs may be fitted. 


Burned or Overheated Condition. 


This condition is usually indicated by 
a white, burned or blistered insulator nose 
and badly eroded electrodes. Inefficient 
engine cooling and improper ignition timing 
can generally cause overheating. Severe 
service, such as suStained high speed and 
heavy loads, can also produce abnormally 
high temperatures in the combustion chamber 


which necessitate the use of colder sparking 


plugs. 


File out the sparking surfaces of the 
electrode with the point of a file. If 
necessary, open the gap slightly and file 
vigorously enough to obtain clean, bright, 
parallel surfaces, For best results, hold 
the plug in a vice. 


Reset the gap using the bearing fixture 
of the Champion Gap Tool. Do not apply 
pressure on the centre electrode as in- 
sulator fractures may result. Obtain 
parallel sparking surfaces for maximum gap 
life. 


Visually inspect all sparking plugs for 
cracked or chipped insulators. Discard all 
plugs with insulator fractures. 


Test the sparking ability of a used plug 
on a comparator. 


Clean the threads with a wire hand or 
power driven brush. Do not brush the 
insulator or electrodes. 


Fig. $7 Badly bumed 
sparking plug. 


AAY 


Check the gasket seats on the cylinder 
head before installing to ensure proper 


seating. Then, using a new gasket, screw 
in the plug. 
NOTE : If tne sparking plug cannot easily 


be seated on its gasket, clean out the 
cylinder head threads with a clean-out tap 
or with another used sparking plug with three 
or four vertical flutes cut in its threads. 
Grease the tap well to retain chippings 
which may fall into the combustion chamber. 


Fig. 58 Setting the gap 
with a special 
tool. 


Standard Gap Setting. 

The sparking plug gap settings recommen~ 
ded in this Service Manual have been found 
to give best overall performances under all 
service conditions. They are based on 
extensive dynamometer testing and experience 
on the road and are generally a compromise 
between the wide settings necessary for 
best idling performance and the small gaps 
required for best high speed performances. 


All plugs should be reset to the 
specified gap by bending the side electrode 
only using the special tool available from 
the Champion Sparking plug Company. 


AIR CLEANER 


The air cleaner is of the paper element 
type and is situated on top of the engine. 


No routine maintenance is required but 
the element should be renewed every 
10,000 miles (16,000 km) as detailed under 
‘Routine Maintenance’, Page A. 7- 
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CARBURETTERS 


Description 
Manual mixture control 


Data 
Routine Maintenance: 
lubricate carburetter piston damper 
lubrication of throttle Linkage 
Checking carburetter slow running 
Fuel feed line filter 
Petrol pump filter 
Carburetters: 
Removal 
Refitting 


Cleaning the suction chamber and piston 


Carburetter Tuning: 
Fast idle setting 


Tuning 
Float chamber fuel level 
Centring the jet 


THE FUEL SYSTEM 


Petrol Tank: 
Removal 
Refitting 

Petrol Tank Gauge Unit: 
Removal 
Refitting 

Petrol Feed Line and Petrol Reserve Valve 
Removal 
Refitting 

The Petrol Pump: 
Deseription (early cars) 
Deseription (later cars) 
Operation 
Removal 
Refitting 
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Dismantling: 
Contact Breaker 


Coil housing and diaphragm 
Pedestal and rocker 
Body and valves (early cars) 
Body and valves (later cars) 
Inspection: 
Early cars 
Later cars 
Assembly: 
Pedestal and rocker 
Diaphragm assembly 
Body components (early cars) 
Body components (later cars) 
Body attachment 
Contact blade 
Contact gap setting 


Fault Diagnosis: 
Suspected fuel feed failure 


Noisy pump 
Pump operates without delivery fuel 


CARBURETTERS 


Description 


The Majestic Major and Limousine cars 
are fitted with semi-downdraught H.D.8 
carburetters. 


This ecarburetter is of the automatically 
expanding choke type in which the size of 
the main air passage (or choke) over the 
Jet, and the effective area of the jet, are 
variable according to the degree of throttle 
opening used on the engine against the pre- 
vailing road load (which may differ widely 
from light cruising to heavy pulling). 


This automatic regulation of the size of 
choke over the complete throttle range gives 
an approximately constant air velocity over 
the jet (sometimes called a constant vacuum 
earburetter) which is sufficient to ensure 
good atomisation at all speeds making 
multiple jets unnecessary. 


Therefore, to serve the complete range, 
a single jet is used which is varied in 
effective area by a tapered fuel metering 
needle sliding into it. The exact taper of 
the needle has been determined during engine 
development and it is inadvisable to change 
to an alternative type from the "standard" 
fitted. 


The jet, which is fed through its lower 
end, is attached to a synthetic rubber dia- 
phragm by means of the jet cup and jet 
return spring cup, the centre of the dia- 
phragm being compressed between these two 
parts; at its outer edge it is held be- 
tween the diaphragm casing and the float 
chamber arm. The jet is controlled by the 
Jet return spring and the jet actuating 
lever, the latter having an adjusting screw 
which limits the upward travel of the jet 
and thus constitutes the idling adjustment; 
screwing it in (clockwise) enriches the 
mixture and unscrewing it weakens the mix- 
ture, 


The carburetter idles on the main jet and 


the mixture is conducted along the passageway 


Type 
Size 

Jet Needle Type 
Jet Size 


connecting the choke space to the other 
side of the throttle disc. 


The quantity of the mixture passing 
through and therefore the idling speed of 
the engine, is controlled by the "slow-run” 
valve; the quality or richness of the 
mixture being determined by the jet adjust- 
ing serew. It follows that, when idling, 
the throttle remains completely closed 
against the bore of the carburetter. 


Manuel Mixture Control 


The manual mixture control mechanism is 
arranged to operate in two stages. The 
first stage provides a certain amount of 
throttle opening and the second stage 
enriches the mixture by moving the jet 
away from the jet needle. 


The first stage occurs when the mixture 
control cable operates the bell crank levers 
on top of the inlet manifold which in turn 
move the jet levers (via a rod) upwards, 
This operates the cam and pulls the brass 
fast idle push rod down. The fast idle 
screw then presses down on the fast idle 
lever opening the throttle slightly. 


The second stage brings the jet lever 
back further, opening the throttle further 
and bringing the lever into contact with 
the mixture adjusting screw arm moving it 
upwards and thus moving the jet and dia- 
phragm downwards away from the jet needle. 


Should it be necessary to disconnect the 
mixture control rods they should be re- 
connected when all the Jet levers are 
against the stop, the rod fork ends being 
adjusted to line up with the clevis pin 
holes in the jet levers. 


H.D.8 (twin) 30° semi-downdraught 


2" (50.8 mm.) 


0.125" (3.175 mm.) 


CARBURETTERS 


ROUTINE MAINTENANCE 
WARNING 


If it is desired to clean out the float 
chamber, do not use compressed air as this 
may cause rupture of the rubber jet dia- 
phragm. 


EVERY 3,000 MILES 5,000 KM.) 
Lubricate Carburetter Piston Damper 


Each carburetter is fitted with a hydraulic 
piston damper which, unless periodically 
replenished with oi1, will cause poor 
acceleration and spitting back through the 
carburetter on rapid opening of the throttle. 


To replenish with oil, unscrew the cap 
on top of the suction chambers, and lift out 
the damper valve which is attached to the 
cap. Fill the hollow piston spindle, which 
ean be seen down inside the bore of the 
suction chamber, with S.A.E.20 engine oil, 


Lubrication of Throttle Linkage 

All moving parts of the throttle linkage 
should be lubricated with engine oil, espe- 
cially the brass, fast idle push rod. 


Checking Carburetter Slow Running 


The idling speed of the engine should be 
400 r.p.m. with the selector lever in the 
'P' or 'N' position, when the engine is at 
its normal working temperature. 


If adjustment is required turn the two 
Slow running volume valve screws (see Fig.1 ) 
by exactly equal amounts until the idling 
speed, observed on the revolution counter, 
is correct, 

EVERY 6,000 MILES (10,000 KM.) 
SE 2000 MILTES (10,000 KM 
Fuel Feed Line Filter 


The filter is attached to the left-hand 
wing valance and is of the glass bowl type 
with a flat filter gauze. At the recom- 
mended intervals, or more frequently if 
the glass bowl shows signs of becoming furl 
of sediment, slacken the locking nut, swing 
the retaining clip to one side and remove 
the bowl, sealing washer and filter gauze, 


Clean the filter gauze and bowl by wash- 
ing in petrol. Examine the sealing washer 
and, if necessary, fit a new one. 


EVERY 22,000 MILES (20,000_KM.) 
Petrol Pump Filter 


The petrol pump is situated behind the 
trim panel on the left-hand side of the 
boot. To gain access to the filter, with- 
draw the two bolts securing the petrol pump 
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to its mounting brackets and remove the 
pump. 


Thoroughly clean the filter in Petrol; 
do not dry with a cloth as particles will 
stick to the filter. 


Removal 


Remove the air filter and casing by 
unscrewing the wing nut. Release the hose 
clamps and withdraw the air induction pipes. 
Remove the rocker cover hoses. Withdraw 
the bolts from the mounting bracket and 
lift off the air silencer bowl. 


— 
Key to Fig. 1 


(1) Casburetter - complete, 
Q) Body, 

@) Adaptor, 

(4) Gasket, 

(5) Suction chambet/piston assembly. 
(6) Damper assembly. 

(7) Washer. 

(8) Piston retum spring, 
(9) Skid washer. 

(10) Jet needle. 

(11) Jet/diaphragm assembly. 
(12) Jet housing assembly. 
(33) Jet bearing. 

(14) Set nut. 

(15) Jet spring. 

(16) Float chamber. 

(17) Lid 

(18) Gasket. 

(19) Cap nut. 

(20) Washer (aluminium). 
1) Float, 

(22) Needle and seat. 

(23) Hinged lever. 

(24) Pin. 

(25) Stiding tod and cam-shoe assembly. 
(26) Spring. 

(7) Top plate. 

(28) Stop screw. 

(29) Spring. 

G0) Slow running adjusting valve. 
GD Glana spring. 

(32) Gland washer. 

3) Dished washer. 

(34) Overflow pipe elbow. 
(35) Overflow pipe. 

(36) Clip 

(37) Suction pipe. 

(38) Connector. 

(39) Throttle fever. 

(40) Ball end. 

(41) Insulating piece. 

(42) Petrol pipe. 
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Fig. 1 Exploded view of the H.D.8 carburetter, 
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Remove the overflow pipes from the float 
chambers. Disconnect the nylon petrol feed 
pipes. 


Disconnect the mixture control rod at 
the ball joint on the choke lever. 


Fig. 2. Disconnect the ball joints as indicated. 


tdsconnect the throttle rod and the kick- 
down rod at the ball joints on the inlet 
manifold bell wrank lever. Unelip the 
throttle return Springs. Disconnect the 
vacuum advance plpe. 


Remove the four nuts and spring washers 
at each carburetter flange and withdraw the 
carburetters. 


Refitting 
Refitting is the reverse of the removal 
procedure, lew gaskets snould be fitted to 


the inlet nanifold and air induction pipes. 


Cleaning the Suction Chamber and Piston 


This should be done at arproximate inter- 
vals cf every twelve months or if tne 
carburetter is dismantled for any reason. 
After detaching, clean the main inside bore 
of the suction chamber and the two outside 
diameters of the piston with a rag moistened 
in fuel or thinners and then re-assemble 
a dry and clean condition with a few spots 

of thin oil on the pisten rod only. DO NOT 
use metal polish to clean the suction chamher 
and piston. 


Carburetter Tat 


Before tuning the carburetters, the spark- 
ing plug and contact breaker gaps should be 
checked and adjusted as necessary. The 
distributor centrifugal advance mechanism 
and vacuum advance operation should be 
checked and ignition timing set to the 
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figure given in Section A 'Engine', with 
the centrifugal advance mechanism in the 
static position. Finalise the adjustment 
by advancing or retarding the micro- 
adjuster after road testing the car. 


The ignition setting is important since 
if retarded or advansed too far the setting 
of the carburetters will be affected. As 
the needle size is determined during engine 
development, tuning of the carburetters is 
confined to the correct idling setting. 


If, after tuning the carburetters, the 
idling setting and engine performance is 
not satisfactory, it will be necessary to 
check the cylinder compressions and valve 
clearances. 


Remove the air cleaner elbows and run 
the engine until it has attained its normal 
operating temperature. 


Slacken off the two bolts which secure 
the tarottle operating levers to the 
throttle spindles. 


Taking one carburetter at a time, close 
each throttle butterfly valve fully by 
rotating the torottle spindle anti-clock- 
wise for the left-hand carburetter and 
clockwise for the right-hand carburetter. 
With the throttle held closed tighten the 
clamping bolt. Repeat for the other 
carburetter. 


Fast Idle Setting 


It is recommended that the following 
procedure is adopted to set the fast idle 
incorporated in the manuai mixture control; 
this will ensure a firm, fast idle irres- 
of temperature. 


nsure choke control knch is pushed 
‘OFF’ position. 


Check that the fast idle cam actuating 
y down. 


(b) 


levers are 


(c) Ensure that there is equal clearance 
between each fast idle screw and its stop. 


Start tne engine and pull the mixture 
control knob cut approximately half-way; 
engine r.p.m. should now be increased to 
650 r.p.m. (engine cold) or 1,000 r.p.m, 
(engine ict). 


Adjustment to these figures should be 
carried cut by rotating both screws by 
equal amounts. 
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Tuning 

Serew down the slow running volume screws 
(30 Fig. 1) on to their seatings and then 
unscrew 2.1/2 turns. Remove the piston and 
suction chambers; disconnect the mixture 
control linkage by removing the ball joints 
from the levers under the carburetters. 


Unscrew the mixture adjusting screws 
until each jet is flush with the bridge of 
its carburetter. Replace the pistons and 
suction chambers and check that each piston 
falls freely on to the bridge of its 
earburetter (by means of the piston lifting 
pin). Turn dow the mixture adjusting 
screws 2.1/2 turns. 


Restart the engine and, with the automatic 
transmission selector, lever in 'P' or 'N', 
adjust to the desired idling speed of 500 
r.p.m. (this will fall to 400 r.p.m. when 
'D' is selected) by moving each slow running 
screw an equal amount. By listening to the 
hiss in the intakes, adjust the slow running 
screws. until the intensity of the hiss is 
the same on both carburetters. This will 
synchronise the gas flow of both carburetters. 


Fig. 3 The jet needle must be positioned with 
the shoulder flush with the bottom face 
of the piston. 


When this is satisfactory the mixture 
should be adjusted by screwing the mixture 
adjusting screws up (weaker) or down 
(richer) by the same amount until the fastest 
idling speed is obtained consistent with 
even firing. 


As the mixture is adjusted, the engine 
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will probably run faster and it may, 
therefore, be necessary to screw down the 
slow running volume in order to reduce the 
speed. 


Place the automatic transmission selector 
lever in the 'D' position and note the drop 
in r.p.m, The idling speed in 'D' should 
not be below 400 r.p.m. 


Now check the mixture strength by lift- 
ing the piston of the left carburetter by 
approximately 1/32" (.8 mm) when, if: 


(a) the engine speed increases and 
continues to run faster, this 
indicates that the mixture is too 
rich. 


(b) the engine speed immediately decreases, 
this indicates that the mixture is too 
weak. 


{c) the engine speed momentarily increases 
very slightly, this indicates that the 
mixture is correct. 


Repeat the operation to the remaining 
carburetter and after adjustment, re-check 
the first carburetter since the carburetters. 
are inter-dependent. 


When the mixture is correct, the exhaust 
note should be regular and even. If it is 
irregular, with a splashy type of misfire 
and is colourless, the mixture is too weak. 
If there is a regular or rythmical type 
of misfire in the exhaust beat together 
with a blackish exhaust, then the mixture 
is too rich. 


When reconnecting the mixture control 
cable allow 1/16" (1.5 mm) free travel at 
the bottom of the facia control before the 
jet levers begin to move. 


Float Chamber Fuel Level 


When the fuel level setting is correct 
a 9/16" (14.3 mm) test bar will just slide 
between the lid face and the inside curve 
of the float lever fork when the needle 
valve is in the ‘shut-off’ position. 


If the float lever fails to conform with 
this check figure, it mist be carefully 
bent at the start of the fork section, in 
the necessary direction, for correction. 
Take care to keep both prongs of the fork 
level with each other and maintain the 
straight portion of the lever dead flat. 


It is not advisable to alter the fuel 
level unless there is trouble with flooding; 
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although too high a level can cause slow 
flooding, particularly when a car is left 
ticking over on a steep drive, it should be 
remembered that flooding can also be caused 
by grit in the fuel jamming open the needle 
valve, undue friction in the float gear, 
excessive engine vibration, or a porous 
float. 


Centring the Jet 


WARNING: 


Take care not to bend the carburetter 
needle when carrying out this operation. 


Remove the carburetter from the engine 
as described on Page B.4 


Remove the four setscrews securing the 
float chamber to the carburetter body. 
Remove the float chamber, jet housing and 
Jet. Remove the hydraulic damper. 


Fig. 4 Centring the jet. 
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With a ring spanner slacken the jet 
locking nut approximately half-a-turn. 
Replace the jet and diaphragm assembly. 


The jet is correctly centred when the 
piston falls freely and hits the jet ‘bridge’ 
with a metallic click. To centre the jet, 
push the jet and diaphragm assembly as high 
as possible with the hand and with a pencil 
or rod gently press the piston down onto the 
Jjet bridge; centralisation will be facil- 
itated if the side of the carburetter body 
is tapped lightly. Tighten the jet locking 
nut. 


The actual centralising must be carried 
out with the setscrew holes in the jet 
diaphragm and carburetter in alignment. 
After tightening the jet locking nut, the 
Jet diaphragm must be kept in the same 
position relative to the carburetter body; 
the simplest way to do this is to mark one 
of the corresponding jet diaphragn and 
carburetter body setscrew holes with @ 
soft pencil, Failure to do this may cause 
the centralisation to be upset. 


Check that the centralisation is correct 
by noting if there is any difference in 
the sound of the piston hitting the Jet 
bridge in its highest and lowest positions. 
If there is any difference in tne sound, 
the procedure for centralising the jet will 
have to be repeated. If difficulty in 
centring the jet is encountered after carry- 
ing out the above procedure, the jet needle 
can be lowered slightly in the piston to 
make the centralising effect more positive. 
The needle must, however, be restored to 
the normal position when checking the 
centralisation. 


THE FUEL SYSTEM 


PETROL TANK 
Removal 


Remove the drive screws retaining the 
boot backboard and jacking equipment box and 
withdraw the panel. 


Disconnect the electrical cables from the 


tank gauge unit and the petrol reserve valve, 


noting the cable colours for reference when 
refitting. 


Release the clamps on the rubber connect— 
ions on the air vent pipe at the tank and 
filler neck and withdraw the pipe. Dis- 
Connect the petrol feed pipe at the union 
on the petrol feed and reserve valve unit. 
Release the clamps and withdraw the petrol 
filler hose. 


Remove the four set bolts securing the 
tank retaining straps to the bulkhead and 
withdraw the tank, 


Refitting 


Refitting is the reverse of the removal 
procedure, 


NOTE: Ensure that the rubber ring is 
located securely between the tank and 
the hole in the body surrounding the 
drain plug. 


PETROL TANK GAUGE UNIT 
Removal 


Remove the drive screws retaining the 
boot backboard and jacking equipment box and 
withdraw the panel. 


Disconnect the greer. cable from the tank 
gauge and the black cable from the earth. 


Withdraw the six setscrews securing the 
unit to the tank. Break the seal by sharply 
tapping one side of the unit and withdraw, 
taking care not to damage the float arm. 


Refitting 


The existing gasket should be scraped 
away from the boss on the tank taking care 
no particles fall into the tank. Apply a 
good quality jointing compound to each face 


of the new cork gasket and place in position. 
Insert the unit and tighten the’six setscrews 
locating the earth Lucar connection under one 


of the screws. 


Connect the green cable to the unit and 
the biack cable to the earth. 


PETROL FEED UNIT AND PETROL RESERVE VALVE 


A petrol reserve valve is incorporated 
in the feed unit and is operated by a pull 
switch on the dash. Operation of this 
switch makes a 1.3/4 gals. (8 litres, 2.1 
U.S. gals) reserve fuel available. A 
white spot incorporated in the knob of the 
petrol reserve control switch will glow 
when the reserve is switched on. 


NOTE: This valve requires no servicing 
and, should difficulty be exper- 
ienced, the unit must be replaced. 


Removal 


Disconnect the petrol feed pipe and the 
two electrical cables from the unit. 
Withdraw the two retaining screws and 
washers and lift the unit from the tank. 


Refitting 


Serape the existing gasket from the 
tank ensuring that none falls into the 
tank. Fit the new gasket with a good 
quality jointing compound and tighten the 
securing setscrews. Connect the black and 
red electrical cables to their respective 
connectors. 


THE PETROL PUMP (Early Cars) 
Description 


The pump comprises three main assemblies; 
the body casting, the diaphragm, armature 
and magnet assembly, the contact breaker 
assembly. 


The body is an aluminium casting, twin 
filters being screwed into its lower face. 
The inlet and outlet unions, unseen in the 
diagram, are positioned on the side of the 
body casting. Twin hexagon-headed screw 
plug caps give access to the valve plugs 
which retain the outlet valve cages. In 
the top of each valve cage is the outlet 
valve, a plain brass disc, positioned 
smooth face downwards and held in place by 
a spring clip. The inlet valve, a similar 
brass dise, rests on a seating formed by 
the end of a brass tube in the body casting. 


The spaces between the valves are 
connected to the pumping chambers which are 
formed by shallow depressions in the face 
of the body casting and bounded by the 
diaphragm. 


The diaphragm is clamped at its outer 
edge between the coil housing and the body, 
and attached at its centre to the iron 


FUEL SYSTEM 


armature... The armature spindle passes freely 
through the magnet core and is screwed into 

a trunnion carried by the inner rocker. 
Eleven spherically-edged rollers are fitted 
between the coil housing and the armature; 
these centralise the armature in the housing 
and allow freedom of movement in the long- 
itudinal direction. 


The Contact Breaker 


This consists of a bakelite pedestal 
moulding which carries two rockers, outer and 
inner both hinged to the moulding at one end 
by the rocker spindle and interconnected at 
their top ends by two small toggle springs 
arranged to give a 'throw-over’ action. The 
immer rocker carries a trunnion into which 
the armature spindle is screwed. The outer 
rocker is fitted with one or two tungsten 
points which contact other tungsten points 
carried by the spring blade. One end of the 
coil is connected electrically to the spring 
blade and the other end is connected to the 
terminal stud. A short length of flexible 
wire connects the outer rocker to one of the 
serewS securing the pedestal moulding to the 
coil housing, thus providing an earth return, 
This must be thoroughly earthed to the body 
or chassis of the car yia the earthing screw. 
The contact breaker is contained in an end 
cover moulding secured to the pedestal by a 
nut and lock washer on the terminal stud. 


OPERATION 


When the pump is at rest the outer rocker 
lies in the position illustrated and the 
tungsten points make contact. When switched 
on, current passes from the terminal stud 
through the coil, back to the spring blade 
through the points and so to earth, thus 
energising the coil and attracting the 
armature, The armature, together with the 
diaphragn assembly, moves towards the coil 
against pressure from the armature spring 
drawing fuel from the inlet valve into the 
pumping chamber. When the armature has 
travelled well towards the end of its stroke 
the 'throw-over' mechanism operates and the 
outer rocker moves rapidly backwards, thus 
separating the points and breaking the 
circuit. The armature and diaphragm will 
then move away from the coil under the 
influence of the armature spring, thereby 
expelling the fuel through the outlet valve 
at a rate determined by the requirements of 
the engine. As the armature approaches the 
end of its stroke away from the coil, the 
‘throw-over' mechamism again operates and 
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the tungsten points re-make contact and 
the cycle of operations is repeated. 


THE PETROL PUMP (Later Cars) 


Description 

The AUF.400 type Dual pump differs from 
the AUB.161 type in that the two pumping 
chambers with their associated pumping units 
operate simultaneously being provided with 
a common inlet connection. 


The body consists of a die casting into 
which the inlet union, shown out of its 
true position in the diagram, is screwed. 
The intet union is in communication with 
an inlet air bottle. A flexible plastic 
diaphragm and barrier loaded by a spring 
is contained between the vented cover and 
the perforated diaphram plate and sealed 
by the rubber 'O' ring. The assembly, a 
flow smoothing device, is fitted across 
the extremity of the delivery chamber which 
communicates with the outlet union, 


The inlet valve assembly comprises a 
plastic disc permanently assembled into a 
pressed-steel cage which fits into a recess 
in the body casting. A domed filter is 
provided on its entry side. 


The outlet valve is an identical assembly 
but reversed in direction. Both valves are 
held in position by valve covers retained 
by a clamp plate and two self-tapping screws. 


The inlet valve allows passage to the 
pumping chambers formed by a shallow 
depression in the body casting and bounded 
by the diaphragm. 


The diaphragm is clamped at its outer 
edge between the coil housing and the body 
and attached at its centre to the iron 
armature. The armature spindle passes freely 
through the magnet core and is serewed into 
a trunnion carried by the inner rocker. 
Eleven spherically-edged rollers are fitted 
between the coil housing and the armature; 
these centralise the armature in the housing 
and allow freedom of movement in the long- 
itudinal direction. An atmospheric vent. 
may be drilled in the coil housing. 


The contact breaker assembly consists of 
a pedestal moulding which carries two rockers 
outer and inner, both hinged to the moulding 
at one end by the rocker spindle and inter- 
eonnected at their top ends by two small 
toggle springs arranged to give a 'throw-over' 
action. The inner rocker carries a trunnion 
into which the armature spindle is screwed. 
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The outer rocker is fitted with one or two 
tungsten points which contact other tungsten 
points carried by the spring blede. One end 
of the coil is connected electrically to the 
spring blade and the other end is connected 
to the terminal stud. A short length of 
flexible wire connects the outer rocker to 
one of the screws securing the pedestal 
moulding to the coil housing, thus providing 
an earth return. This must then be 
thoroughly earthed to the body or chassis 
of the vehicle via the earthing screw. A 
non-return valve may be fitted to the end- 
cover moulding to aid the circulation of air 
through the contact breaker chamber. A 
condenser may be fitted in a wire clip to 
one of the retaining pedestal screws, the 
tag from it being secured under the contact 
blade attaching screw. 


Removal 


Remove the drive screws securing the boot 
back board and jacking equipment box and 
withdraw the panel, 


Remove the trim panel on the left hand 
side of the boot by withdrawing the drive 
screws. 


Withdraw the banjo bolts and washers and 
disconnect the inlet and outlet pipes. 


Disconnect the electrical feed cables from 
the ends of the pump. Disconnect the earth 
cable from the side of the pump. Remove the 
two set bolts attaching the pump to the 
bracket and withdraw the two washers from 
each stud. The pump can now be withdrawn 
from the bracket leaving the two rubber 
grommets in position. Inspect the rubber 
grommets for deterioration and replace if 
necessary, otherwise excessive petrol pump 
noise may result. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


DISMANTLING 
(a) Contact Broaker 


Remove the insulated sleeve, terminal nut 
and connector together with its shakeproof 
washer. Remove the tape seal and lift cff 
the end cover. Unserew the 5B.A. screw 
securing the contact blade to the pedestal 
and withdraw tne condenser from its clip. 
Remove the washer, coil lead and contact 
blade. 


Bl 


(b) Coil Housing and Diaphragm 


Unserew the coil housing securing screws 
and the earthing screw. Separate the coil 
housing from the body. Press on the centre 
of the diaphragm and unscrew it counter- 
clockwise until the armature spring pushes 
the diaphragm away from the coil housing. 
Ensure that no rollers are lost during this 
operation, The diaphragm and spindle are 
serviced as a unit and should not be 
separated. 


Repeat these operations on the remaining 
pump. 


(¢) Pedestal and Rovxer 


Remove the end cover seal washer, unscrew 
the terminal nut and remove the lead washer. 
This will have flattened and is best cut 
away with a knife. Unscrew the two screws 
securing the pedestal to the coil housing, 
remove the earth terminal tag and the 
condenser clip (if fitted). 


Withdraw the pedestal with the recker 
mecharism attached. 


Pusk out the hardened steel pin whicn 
holds the rocker mechanism to the pedestal 
and separate the two. 


Repeat the operations on the remaining 
pump unit. 


(d) Body and Valves (Early Cars) AUB.161 
Fuel Pump 
Remove the inlet and outlet unions, the 


top plugs, outlet valve cage together with 
the valves. 


Remove the filter piug and filter. 


(e) Body and Valves (later Cars) AUF.u00 
Fuel Pump 


Unserew the two Phillips screws securing 
the valve clamp plate. Remove the valve 
caps, valves, sealing washers and filter. 


NOTE: Dismantling of the delivery flew- 
smoothing device should only be 
undertaken if its operation is faulty 
and if the necessary equipment for 


pressure test is available. 


Remove the four 4B.A. screws securing 
the delivery flow-smoothing device vented 
cover. Withdraw the cover, diaphragm 
spring, rubber ‘0' ring, spring cap, dia- 
phragm, barrier, diaphragm plate and sealing 
washer. 
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Remove the single 2B,A. screw securing 
the inlet air bottle cover. Withdraw the 
cover and gasket. Unscrew the inlet and 
outlet connections. 


Inspection 


If gum formation has occurred in the fuel 
used in the pump, the parts in contact with 
the fuel will have become coated with a 
substance similar to varnish. This has 4 
strong stale smell and may attack the 
neoprene diaphragm. Brass and steel parts 
so affected can be cleaned by being boiled 
in a 20% solution of caustic soda, dipped 
in a strong nitric acid and finally washed 
in boiling water. Light alloy parst mst 
be well soaked in methylated spirits and 
then cleaned. 


(a) Early Cars. AUB.161 Fuel Pump 


(4) Clean the pump and inspect for cracks, 
damaged joint faces and threads. 


(44) Remove the circlip in the outlet 
valve cage and examine the discs for 
wear. Serap, if worn. 


(1141) Examine the valve seats in the body 
and outlet valve cages for damage and 
corrosion; if it is impossible to 
remove corrosion or if the seats are 
pitted, the body must be discarded. 


(iv) Clean the filter with a brush and 
examine for fractures. Renew if 
necessary. 


(vy) Examine the coil lead tag for security 
and the lead insulation for damage. 


(vi) Inspect the contact breaker points for 
signs of burning and pitting; if this 
is evident, the rocker assembly and 
spring blade-must be renewed. 


(vii) Examine the pedestal for cracks or 
other damage. 


(viii) Examine the diaphragms for signs of 
deterioration. 


(ix) Renew the following parts; all fibre 
washers, gaskets, 'O' rings, roller 
showing signs of wear on the periphery, 
damaged bolts and unions. 


{b) Later Cars. AUF.400 Fuel Pump 


(i) Clean the pump and inspect for cracks, 
damaged joint faces and threads. 


(11) Examine the plastic valve assemblies 
for kinks or damage to the valve 
plates. They can best be checked by 
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blowing and sucking with the mouth. 


(iii) Cheek that the narrow tongue on the 
valve cage, which is bent over to 
retain the valve and to prevent it 
being forced out of position, has 
not been distorted but allows a 
valve lift of approximately 1/16" 
(1.6 mm). 


{iv) Examine the delivery flow-smoothing 
diaphragn, barrier, plate, spring 
and spring cap for damage. If in 
doubt, renew thé diaphragm. 


(v) Examine the inlet air bottle cover 
for damage. 


(vi) Inspect the valve recesses in the 
body for damage and corrosion; if 
it is impossible to remove the 
corrosion or if the recess is pitted, 
the body must be discarded. 


(vii) Clean the filters with a brush and 
examine for fractures. Renew if 
necessary. 


(viii) Examine the coil lead tag for 
security and the lead insulation 
for damage. 


(ix) Inspect the contact breaker points 
for signs of burning and pitting; 
if this is evident, the rocker 
assembly and spring blade must be 
renewed. 


(x) Examine the pedestal for cracks or 
other damage. 


(xi) If fitted, examine the non-return 
vent valve in the end cover for 
damage. Ensure that the small ball 
valve is free to move, 


(xii) Examine the diaphragm for signs of 
deterioration. 


(xiii) Renew the following parts:- all 
fibre and cork washers, '0' rings, 
rollers showing signs of wear around 
the periphery, damaged bolts and 
unions. 


ASSEMBLY 
(a) Pedestal and Rocker 


NOTE: The steel pin which secures the 
rocker mechanism to the pedestal is 
specially hardened and mst not be 
replaced by other than a genuine 
part. 


FUEL SYSTEM 


Fit the rocker assembly to the pedestal 
with the steel pin. 


Position the centre toggle so that, with 
the inner rocker spindle in tension against 
the rear of the contact points, the centre 
toggle spring is above the spindle on which 
the white rollers run, This positioning is 
important to obtain the correct 'throw-over! 
action. It is also essential that the 
rockers are perfectly free to swing on the 
pivot pin and that the arms are not binding 
on the legs of the pedestal. If necessary, 
the rockers can be squared up with a pair of 
thin-nosed pliers. 


Assemble the square-headed 2B.A. terminal 
stud to the pedestal, the back of which is 
recessed to take the square head. 


Fit the spring washer, terminal tag, lead 
washer and the coned nut with its coned face 
to the lead washer. Tighten the nut and 
finally add the end cover seal washer. 


Assemble the pedestal to the coil housing 
with two 2B,A. screws ensuring that the 
spring washer on the left hand serew is 
between the pedestal and the earthing tag. 
When a condenser is fitted, its wire clip 
base is placed under the earthing tag and 
the spring washer is not required. 


Tighten the screws but do not avertighten 
as the pedestal may crack. Repeat these 
operations on the remaining pedestal and 
rocker assembly. 


Do_not fit the contact blade at this stage. 
({b) Diaphragm Assembly 


Place the armature spring in the coil 
housing with its larger diameter towards 
the coil. Fit the impact washer in the 
recess of the armature. Do not use dope or 
jointing compound on the diaphragm. 


Fit the diaphragm by inserting the spindle 
in the hole in the coil and screwing it into 
the threaded trunnion in the centre of the 
rocker assembly. Screw in the diaphragm 
until the rocker will not 'throw-over'. This 
mist not be confused with jamming the arm- 
ature on the ccil housirg internal steps. 


Fit the eleven brass centralising rollers. 


Folding the coil housing assembly in an 
approximately horizontal position push the 
diaphragm spindle firmly and unscrew the 
diaphragm until the rocker just 'throws-over'. 
Now unscrew to the nearest hole and then 
again four holes (two thirds of a complete 


turn). The diaphragm is now correctiy 
set. 


Press the centre of the armature and 
fit the retaining fork at the back of the 
rocker assembly. This is to prevent the 
roller falling out and is not intended to 
stretch the diaphragm prior to tightening 
the set screws. 


Repeat these operations on the remaining 
diaphragm assembly. 


(c) Body Components. AUB,161 Puel Pump 


Assemble the brass valve dise to the 
outlet valve cage with the smooth face of 
the dise facing the valve seat and retain 
in position with the circlip which locates 
in a groove in the valve cage. The valve 
should rattle freely when the valve cage 
is shaken. 


Drop the other valve disc, smooth face 
downwards, on to the inlet valve seat in 
the body of the pump. Place the valve 
cage in position, then screw in the valve 
plug and tighten securely, Fit the valve 
plug cap and washer. Fit the inlet and 
outlet unions, 


(d) Body Components. AUF.400 Fuel Pump 


In this type of pump the valve assemblies 
are retained internally by a clamp plate 
secured with self-tapping screws. The 
inlet valve recess in the body is deeper 
than the outlet recess to allow for the 
filter and extra washer. Another feature 
is the incorporation of an air bottle on 
the inlet and a flow-smoothing device on 
the delivery side. 


The inlet air bottle is a chamber in 
the body casting blanked off by a simple 
cover and joint washer held by a single 
screw. 


The delivery flow-smoothing device is 
formed by a perforated metal plate which 
is in contact with a plastic barrier backed 
by a rubber diaphragm, all held in position 
by 2 spring and end cap retained by a 
vented cover. This assembly seats the 
delivery chamber in the body. 


Screw in the inlet and outlet connections 
with their sealing rings. Assemble the 
outlet valve components into the outlet 
recess in the following order: joint 
washer, valve with the tongue side down- 
wards and valve cap. 


Assemble the inlet valve in the inlet 
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recess as follows:- joint washer, filter 
with dome side downwards, another joint 
washer, valve with the tongue side upwards 
and the valve cap. 


Ensure both valve assemblies are properly 
positioned in their recesses, place the 
clamp plate on top and tighten down firmly 
with the two set screws, 


Replace the inlet air bottle with the 
Joint washer and tighten down the central 
screw. 


Place the sealing washer in the bottom 
of the delivery flow-smoothing device recess. 
Follow this with the perforated diaphragm 
plate, dome side downwards, then the plastic 
barrier, followed by the rubber diaphragm. 
Insert the '0' section sealing ring into the 
recess and ensure that it seats evenly. 
Place the diaphragm spring, large end 
towards the vented cover, into the cover. 
Place the spring end-cap on the small end of 
the spring. 


Pass a short length of wire with a hook 
formed at one end through the cover, spring 
and end-cap, 


Turn the hook through 90° and apply 
pressure to the spring. 


Fit the spring and cap assembly on the 
diaphragm, tighten the four securing screws 
and release the assembly tool. The pump 
should be pressure tested after disturbing 
the flow-smoothing device. 


(e) Body Attachment 

NOTE: A joint washer is fitted between the 
body and coil housing on AUF.400 
pump only, 


Offer up the coil housing to the body, 
lining up the six securing screw holes and 
making sure that the cast lugs on the coil 
housing are at the bottom. Insert the six 
2B.A, screws and fit the earthing screw with 
its Luear connector. 


Remove the roller retaining fork before 
tightening the body securing screws making 
sure that the rollers retain their position. 
A displaced roller will cut the diaphragm. 


Tighten the six securing screws in 
sequence as they appear diametrically oppo- 
site each other. 


(f) Contact Blade 


Fit the contact blade and coil lead to the 
pedestal with the 5B.A. washer and screw. 
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When a condenser is fitted, place the tag 
under the coil lead tag. 


Adjust the blade so that the points are 
a little above the points of the rocker 
when the contact points are closed, also 
when the contacts make or break, one pair 
of points wipes over the centre line of 
the other. The blade is provided with a 
slot for the attachment screw and a degree 
of adjustment is possible, 


(g) Contact Gap Setting 

Check the lift of the contact blade tip 
above the top of the pedestal with a feeler 
gauge bending the stop finger beneath the 
pedestal, if necessary, to obtain a lift 
of .035+ .005 in. (.O+ .13 mm). 

Check the gap between the rocker finger 
and coil housing with a feeler gauge, 
bending the stop finger, if necessary, to 
obtain a gap of .O70+ .005 in. (1.84 .13 
mm) - 


0707 ta 
035° (884m) 005°¢:1254m 
£-005%125 6x) a = 


Fig. 5 The rocker finger setting. 


(h) End Cover 


Tuck in all spare cable so that it can- 
not foul the rocker mechanism. Ensure that 
the end cover seal washer is in place, fit 
the bakelite cover, lock washer, tag, washer, 
nut and sleeve, Tighten the nut. 


Replace the rubber sealing band over the 
end cover gap and seal with adhesive tape. 
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FAULT DIAGNOSIS 


Suspected Fuel Feed Failure 


Disconnect the fuel line at the carburetter 
and check for flow. 


(a) If normal, examine for obstructed float 
chamber needle seating or gummed needle. 


(b) If normal initially, but diminishing 
rapidly and accompanied by slow pump 
operation, check for correct tank 
venting by removing the filler cap. 
Inadequate venting causes a slow power 
stroke with resultant burning of 
contact points. 


(¢) If reduced flow is accompanied by slow 
operation of the pump, check for any 
restriction on the inlet side of the 
pump, such as clogged filter which 
should be removed and cleaned. In the 
case of reduced flow with rapid opera- 
tion of the pump, check for an air 
_ leak on the suction side, dirt under 
valves, or faulty valve sealing washers. 


(d) If no flow, check for:- 


(i) Electrical Supply 


Disconnect tne lead from the 
terminal and test for electrical 
supply. 


(ii) Faulty contact points 


If electrical supply is satisfac- 
tory, the bakelite cover should 
be removed to check that the 
tungsten points are in contact. 
The lead should then be replaced 
on the terminal and a short piece 
of bared wire put across the 
contacts. If the pump then 
performs a stroke, the fault is 
due to dirt, corrosion or 
maladjustment of the points. 


(144) Obstruction in the pipe line 
between fuel tank and pump 


The inlet pipe should be dis- 
connected; if the pump then 
operates, trouble is due to a 
restriction in the pipe line 
between the pump and the tank. 
‘This may be cleared by the use of 
compressed air after removing the 
fuel tank filler cap. It should 
be noted however, that compressed 
air stould NOP be passed through 
the pump as this will cause 
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serious damage to the valves. 


(iv) Faulty diaphragm action 


If the previous operations fail 
to locate the trouble, stiffen- 
ing of the diaphragm fabric or 
abnormal friction in the rocker 
'"throw-over' mechanism is to be 
suspected. To remedy these 
faults, the coil housing should 
be removed and the diaphragm 
flexed a few times taking care 
not to lose the eleven rollers. 
Prior to reassembly, it is 
advisable to apply a little thin 
oil to the 'throw-over' spring 
spindles at a point where they 
pivot in the brass rockers. 

The diaphragm armature assembly 
should then be assembled and 
set as detailed previously. 


Noisy Pump 
(a) Air Leaks 


If the pump is noisy in operation, an 
air leak at one or other of the suction 
lines may be the cause. Such a leak may be 
checked by disconnecting the fuel pipe from 
the carburetter and allowing the pump to 
discharge into a suitable container with 
the end of the pipe submerged. The emission 
of continuous bubbles will confirm tke 
existence of an air leak. The fau2t should 
be rectified by carrying out the following 
procedure:- 


{4) Cheek that 411 connections from the 
fuel tank to the pump are in good 
order. 


(41) Check that the inlet union is tight. 


(iii) Check that the coil housing securing 
screws are well and evenly tightened. 
Air leaks on the suction side cause 
rapid operation of the pump and are 
the most frequent cause of premature 
failure. 


Pump operates without delivering fucl. 


If the pump operates without delivering 
fuel the most likely causes are:- 


(a) & serious air leak on the suction 
side or 


(b) Foreign matter lodged under one cf 
the valves, particularly the inlet 
valve. The valves should be removed 
for cleaning if, having eliminated air 
leaks, the trouble still persists. 


Description 
Data 


Routine Maintenance 
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COOLING SYSTEM 


DESCRIPTION 


The water circulation is assisted by an 
impeller type water pump mounted centrally 
on a branch pipe assembly connected to the 
front of the cylinder block, the system 
being pressurised and thermostatically 
controlled. 


Water is circulated from the base 
of the radiator block via a water pump and 
branch pipe, through the cylinder block and 


Total capacity 
Radiator type 
Radiator cap 
Radiator cap release pressure 
Cooling system control 
ROUTINE MAINTENANCE 
DAILY ; 


Checking Radiator Coolant Level 

Check the level of the coolant in the 
radiator daily and, if necessary, top up to 
the bottom of the filler neck. 


Use water that is as soft as procurable; 
hard water produces scale which in time will 
affect the cooling efficiency of the system. 


Care must be taken when removing the 
filler cap if the engine is hot; it is 
advisable to protect the hands against steam. 
Turn the cap anti-clockwise until the 
resistance of the safety stop is felt. Leave 
the cap in this position until all pressure 
is released before removing completely. 


PERIODICALLY 
Care of the Cooling System 


The entire cooling system should occasion- 
ally be flushed out to remove sediment. To 
do this, open the radiator drain tap, remove 
the cylinder block drain plugs and insert a 
water hose into the radiator filler neck. 
Allow the water to flow through the system, 
with the engine running at a fast idle speed 
(1,000 v.p.m.) to cause circulation, until 
the water runs clear. 


Since deposits in the water will, in time, 
cause fouling of the surfaces of the cooling 
system with consequent impaired efficiency, 
it is desirable to retard this tendency as 
mach as possible by using water as nearly 


eylinder heads and returned to the 
radiator via the cylinder heads' branch 
pipe and thermostat. 


A by-pass pipe from the water pump 
branch feeds back to the thermostat via 
the inlet manifold central chamber; the 
two pipes for the car heater being inter- 
connected in this system. 


Imp. 


25 pints 14 
Filn 

A.C. Relief valve 

7 1b. sq. in (.492 Kg. sq. em) 


Thermostat 


3.7 gals 


neutral (soft) as is available. One of 
the improved brands of water inhibitor may 
be used with advantage to obviate the 
creation of deposits in the system. 


When refilling the cooling system open 
the heater control tap by placing the 
temperature control on the facia in the 
hot position. Check the radiator water 
level after running the engine and top up 
if necessary. 


FROST PRECAUTIONS 


Anti-freeze - Important 


Turing the winter months it is strongly 
recommended that an anti-freeze compound 
with an inhibited Ethylene Glycol base be 
used in the proportions laid down by the 
anti-freeze manufacturers. 


It should be remembered that if an anti- 
freeze is not used or is not of sufficient 
strength it is possible, owing to the 
action of the thermostat, for the radiator 
to ‘freeze-up' whilst the car is being 
driven even though the water in the 
radiator was not frozen when the engine 
was started. 


Before ad@ing anti-freeze solution the 
cooling system should be cleaned by flushing. 
To do this, open the radiator drain tap, 
remove the cylinder block drain plugs and 
insert a water hose into the radiator filler 
neck. Allow the water to flow through the 
system, with the engine running at 1,000 
r.p.m, to cause circulation, until the 
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water runs clear, The cylinder head gaskets 
must be in good condition and the cylinder 
head bolts pulled down correctly, since if 
the solution leaks into the crankcase a 
mixture will be formed with the engine oil 
which is likely to cause blockage of the 
oil-ways with consequent damage to working 
parts. Check tightness of all water hose 
connections, water pump and manifold joints. 
To ensure satisfactory mixing, measure the 
recommended proportion of water and anti- 
freeze solution in a separate container and 
fill the system from the container, rather 
than add the solution direct to the cooling 
system. 


When filling the cooling system, open the 
heater control tap by placing the temperature 
control on the facia in the HOT position. 
Cheek the radiator water level after running 
the engine and top up if necessary. If top- 
ping up is necessary during the period in 
which anti-freeze solution is in use, this 
topping up must be carried out using anti- 
freeze solution or the degree of protection 
provided may be lost. Topping up with water 
will dilute the mixture possibly to an extent 
where damage by frost will occur, 


RADIATOR 


The radiator is of the film type having 
10 cooling fins per inch and is pressurised 
by means of a radiator filler cap. 


This cap incorporates a pressure relief 
valve which is designed to hold a pressure 
of up to 7 lb. per sq. in. (0.49 Kg. em?) 
above atmospheric pressure inside the system. 
When the pressure rises above that stated, 
the spring loaded valve lifts off its seat 
and the excess pressure escapes via the 
overflow pipe. 


As the water cools down again a small 
valve, incorporated in the centre of the 
pressure valve unit, opens and restores 
atmospheric pressure should a depression be 
eaused by the cooling of the water. 


By raising the pressure inside the cooling 
system, the boiling point of the coolant is 
raised thus reducing the risk of coolant loss 
from boiling, 


Removal 


Remove the air silencer and filter as an 
assembly. 


Drain the radiator by removing the filler 
pressure cap and opening the drain cock. 


Release the hose clamps and remove the 
top and bottom radiator hoses. 


Remove the fan by inserting a wrench 
downward through the fan blades and 
removing the four setscrews. 


Disconnect the bonnet release cable and 
withdraw the two bolts securing the release 
mechanism bracket to the top of the 
radiator cradle assembly. 


Remove the setscrews securing the 
cowling to the radiator cradle assembly 
and the set bolts securing the cowling 
support brackets to the wing valances. 
Lift the cowling forwards and support on 
the front of the engine. 


Unserew the radiator drain plug and the 
two lower mounting bolts. The radiator can 
now be lifted clear of the body. 


Cleansing the Systen. 

Periodically the cooling system should 
be flushed out and cleansed with a suitable 
cleansing compound. The procedure is as 
follows: - 


Drain the system by removing the drain 
tap and two drain plugs. Wher the engine 
has cooled, flush the system with cold 
water, When this has drained away, replace 
the tap and plugs. Fill the system to the 
normal level with a solution of suitable 
cleansing compound. Beware of splashing 
compound on to the paintwork as this could 
cause serious damage. The engine must now 
be pun for the period preseribed by the 
makers of the compound, at'ter which the 
system must be drained, thoroughly flushed 
and refilled with soft water. 


Refitting tne Radiator 


Refitting is the reverse of the removal 
procedure. 


FAN 
Removal 


The fan may be removed with the radiator 
and cowl in position by inserting a wrench 
downward between the fan blades and removing 
the four retaining setscrews. 


Refitting 


Refitting is the reverse of the removal 
procedure. 
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FAN AND DYNAMO PELT 


Adjustment 

The fan and dynamo belt is tensioned 
correctly when the belt may be depressed 
approximately 3/4" (19mm) midway between 
the two pulleys. 


Slacken the top attachment bolt and two 
lower attachment bolts and move the dynamo 
towards or away from the engine to slacken 
or tension the belt as required. 


Fig. 1 Adjusting fan and dynamo belt. 


Removal 


Move the dynamo towards the engine to 
obtain maximum slackness in the belt. 
Remove the belt from the pulleys and with- 
draw by easing over the fan blade tips. 


Refitting 

Refitting is the reverse of the removal 
procedure, but it is important that the belt 
is net stretched over the pulleys by any 
means other than by hand. If a tool is used 
to lever the belt over the pulleys, the end- 
less cords in the belt may be broken. 
Tension the belt correctly. 


ZEERMOSTAT 


The thermostat valve is incorporated in 
a housing in the coolant outlet branch pipe 
ang is retained in position by the flange 
of the outlet elbow. 


The coolant by-passes the radiator via 
the inlet and outlet branch pipes until the 
thermostat opening temperature is attained, 
thus providing a rapid warming up of the 
engine and in cold weather an early supply 
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of warm air to the interior of the car via 
the heater. 


Fig, 2, Removal of the thermostat unit. 


Removal 


crain sufficient coclant from the system 
to aslow the ievel to fali below the thermo- 
stat level. Conserve the coolant if an 
anti-freeze ic in use. 


Slaecken the clip and remove the water 
hose from the elbow pipe on the thermostat 
housing. 

Remove the two setscrews and lockwashers 
securing the outlet elbow and detach the 
elbow. 


Lift cut the thermostat from the housing 
and discard the gasket. 
Checking 


‘Thoroughly clean the thermostat and check 
that the bleed hole and valve pin in the 
valve are clear, 
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Cheek the thermostat for correct opera- 
tion by immersing in a container of cold 
water together with a thermometer and a 
stirrer. Heat the water, keeping it well 
stirred and observe if the characteristics 
of the thermostat are in agreement with the 
data given under ‘Thermostat Data’. 


DATA 


Theromostat 
Identification 
Daimler Part No. 


Initial 
Opening temp. 
°F 


Refitting 
Refitting is the reverse of the removal 
procedure. 


Renew the gasket between the elbow pipe 
and the thermostat housing and ensure that 
the recess in the housing and all machined 
faces are clean. 


Fully open 
temp. 


304358 


WATER PUMP 


The water pump (Fig. 3) is of the centri- 
fugal vane impeller type, the impeller being 
mounted on a steel spindle supported in a 
double row of bali bearings. These are 
sealed at their ends to exclude dirt and to 
retain the lubricant, the bearing being 
located in the sousing by a tapered screw 
and locknut. 


Tne main seal on the pump spindle is 
located in the oump housing by a metal cover 
and the carbon face maintains a constant 
pressure on the Lmpelier by means of a 
thrust spring in the seal, 


A hole drilled in the top of the casting 
acts as an air vent and leads into an armular 
groove in the casling into which stray water 
ia directed by means of’ 2 rubber thrower on 
the pump spindle. & drain hole at the bottom 
leads away any water and prevents any seepage 
into the bearing. 


Due to the bearing being a sealed unit no 
periodie maintenance is necessary on the pump 
spindle bearings. 


Removal 
Remove the air silencer. 


Drain the radiator and remcve the top and 
bottom radiator iivses. 


Remove the fan as detailed on page C.3. 


Disconnect: the by-pass pipe from the water 
pump. Unserew the five mounting nuts and 
withdraw the pump from the branch pipe 
assembly. 


Lismantling 
Willidraw Lhe fan hub by means of an 


167° - 176° 


° 


195 


extractor. 


Remove the hexagon headed bearing 
locating screw. 


Withdraw the imyeller from the spindle 
with an extractor by utilising tne two 
tapped moles in the face of the inpeller. 


Extract the seal from the body and the 
water thrower rom the spindle. 


Remove the pump spindle. To avoid 
damaging the bearing the assembly must NOT 
be pushed cut by means of the shaft. A 
tube machined to the following dimensions 
10Uld be used when pressing out che shaft 
from the front of the pump. 


Uutside diameter. 1.3/32" (27.7 7mm). 
Internal diameser. 31/32" (24,61mm). 
Length. 4,00" (10.61em). 
Checking 


Thoroughly clean all parts of the pump 
except the spindle and bearing assembly in 
a suitable cleaning solvent. 


Note: Tne bearing is a permanently 
sealed and lubricated assembly 
and therefore must not be washed 


in solvent. 


Inspect the bearing for excessive end 
play and remove eny burrs, rust or scale 
from the shaft with fine emery paper, 
taking care that the bearing is covered 
with a cloth to prevent emery dust from 
entering. If there are any signs of wear 
er corrosion in the bearing bore or on the 
face of the impeller the housing should be 
removed. 
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Re-assembly Refitting 
Install the shaft and bearing assembly Refitting is the reverse of the removal 
into the pump body from the rear and line procedure. 


up the locating hole in the bearing with the 


tapped hole in the body. Renew all gaskets including the inlet 


and outlet branch pipe to engine joints. 
Fit the locating screw and loclmut. Place t 
the rubber thrower in its groove on the WATER TEMPERATURE GAUGE 
spindle in front of the seal. The indicator head, attached to the 
instrument panel, operates on a thermol 
principle using a bi-metal strip surrounded 
by a heater winding. 


Push the seal into the housing. Ensure 
that when fitted the carbon face is in 
contact with the impeller. 

The transmitter unit is mounted in the 


Press on the impeller, check that there water outlet branch pipe adjacent to the 


is a slight clearance between the impeller 


tat. 

and the face of the body, and that the sae Se 
ndle and impeller will rotete freely For the full description and fault 
without fouling the pump body. analysis of this instrument refer to 


i Ls ts". 
Press on the fan pulley unvil spindle is Section: Fy Electrieal: eng: Ine uments 


flush with the face of the pulley hub. 
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Fig. 3 Exploded view of the water pump. 


(1) Pump body. 
(2) Spindle and bearing assembly. 
@) Screw. 

(4) Washer (fibre). 
(8) Seal. 

(6) Thrower ting. 
D) Tmpeller. 

@) Pulley. 

(9) Gasket. 

(10) Fan assembly. 
(QD Fan belt. 
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PROPELLER SHAFTS 
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Fig. 1 Exploded view of the front and rear propeller shajts. 


PROPELLER SHAFTS 


DESCRIPTION 


A divided propeller shaft of the open type 
is fitted, the rear end of the front shaft 
being supported in a rubber mounted centre 
bearing. The rear shaft has a universal 
joint at each end and a sliding spline at 

the front end. 


ROUTINE MAINTENANCE 


The centre bearing is of the ‘sealed for 
life’ type and no periodic maintenance is 
required. 


The universal joints and sliding spline 
must be lubricated every 1,000 miles (1,600 
km) . 


RECOMMENDED LUBRICANTS 


CASTROL 


REGENT CALTEX 
TEXACO 


Mobil- 
grease 
MP 


Castrol- 
ease 
IM 


Marfak 
All-purpose 


PROPELLER SHAFTS 
Removal 


NOTE; Although the design of the propeller 
shafts on the Majestic Major and 
Limousine is similar, removal 
sequences differ and are dealt with 


separately. 


Majestic Major 


Disconnect the front propeller shaft at 
the gearbox mainshaft flange and the rear 
propeller shaft at the differential flange. 


Withdraw the four bolts securing the 
centre bearing support bracket to the chassis 
eruciform and remove the combined propeller 
shafts, centre bearing and support bracket 
from the rear. 


Remove the rear propeller shaft from the 
assembly by disconnecting the flanges at 
the centre bearing. 


Withdraw the two bolts securing the centre 
bearing housing to the support bracket noting 
the 'D' washer under each self-locking nut. 


Remove the split pin and unscrew the 
slotted nut from the propeller shaft. With- 
draw the shatt through the bearing. 


Limousine 


Disconnect the front propeller shaft at 
the gearbox mainshaft flange and the rear 
propelier shaft at the differential flange. 


Withdraw the four bolts securing the 
centre bearing support bracket to the chassis 
eruciform. 


Slide the support bracket rearwards 
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Fig. 2 The cenire support bracket. 


along the exhaust pipes to disengage the 
buffer pin from she adjustment flange. 
Remove the two bolts securing the bearing 
housing to the support bracket and withdraw 
the propeller shafts and centre bearing 
housing as an assembly from the rear leaving 
the support bracket suspended by the exhaust 
pipes. 


Separate the rear propeller shaft at the 
bearing flange. Remove the split pin and 
slotted nut and withdraw the front shaft 
through the bearing. 


CENTRE BEARING 


Dismantling 


Withdraw the four setscrews and remove 
the bearing housing cover, together with an 
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aluminium grease seal. Drive out the bearing 
and remaining grease seal with a suitable 
drift. 


Reassembly 


Reassembly is the reverse of the dis- 
mantling procedure. 


Refitting 

Refitting is the reverse of the removal 
procedure. Note the procedure detailed 
under the heading ‘Divided Propeller Shaft 
Alignment’. 


DIVIDED PROPELLER SHAFT ALIGNMENT 


The alignment of the divided propeller 
shaft is most important and if the shaft has 
been removed, the following checks should be 
.carried out. Failure to do so may result in 
transmission judder. 


Checking the Alignment ~ in Horizontal Plane 


To check the alignment it is advisable to 
make up @ simple checking jig as shown in 
Fig. 3. The jig consists of 3 pieces of 
flat bar which are welded exactly in line to 
a piece of tube 1.1/2" (28.5 mm) outer 
diameter at the distances shown in the 
illustration. 


Offer up the jig with the bars in contact 
with the sides of the propeller shafts in 
she horizontal plane. All three legs should 
contact the propeller shafts. 


Remedy 


If any adjustment is necessary, release 
the self-locking nuts securing the hearing 


housing to the support bracket and adjust 
the position of the bearing housing by 
utilizing the elongated holes in the support 
bracket through which the retaining bolts 
pass. 


Checking the Alignment in the Vertical Plane 

When refitting the bearing housing to the 
support bracket check that the top rubbers 
are free to rotate after the locknuts have 
been tightened. 


Adjust the buffer flange by means of the 
elongated holes through which pass the 
attaching bolts so that the buffer pin is 
located centrally in the rubber bushing of 
the flange. 


THE UNIVERSAL JOINTS 
Examine and check for wear 


The parts most likely to show signs of 
wear after long usage are the bearing races 
and spider journals. Should looseness in 
the fit of these parts, load markings or 
distortion be observed they should be renewed 
as a unit as worn needle bearings used with 
@ new spider journal or new needle bearings 
with a worn spider journal will wear more 
rapidly, making another replacement necessary 
in a-short time. 


It is essential that the bearing races are 
a light drive fit in the yoke trunnion. 


In the rare event of wear having taken 
place in the yoke cross holes, the holes will 
have become oval and the yokes must be removed. 
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Fig. 3 The propeller shaft alignment jig. 
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The other parts likely to show signs of 
wear are the splined sleeve yoke and splined 
shaft. A total of .004" (.1 mm) circum- 
ferential movement, measured on the outside 
diameter of the spline, should not be exceed— 
ed. If wear has taken place above this limit 
the complete propeller shaft should be 
replaced. 


Dismantling 

Remove the sliding joint from the splined 
shaft after unscrewing the dust cap. Note 
the cork and steel washers inside the dust 
eap. 


Clean the paint and dirt from the rings 
and top of bearing races. Remove all the 
snap rings by pinching together with a pair 
of pliers and prising out with a screwdriver. 
If a ring does not snap out of its groove 
readily, lightly tap end of bearing race to 
relieve the pressure against the ring. 


Hold the joint in the hand and with a 
soft nosed hammer tap the yoke lug as shown 
in Fig. 4. 


The top bearing will gradually emerge and 
ean finally be removed with the fingers 
(see Fig. 5). 


Fig, 4 Tapping the yoke to remove the bearing. 


If necessary, tap the bearing race from 
inside with a small diameter bar, taking 
care not to damage the bearing race (see 
Fig. 6). 


Repeat this operation for the opposite 
bearing. The splined sleeve yoke or flange 
yoke can now be removed. Rest the two 
exposed trunnions on wood or lead blocks, 
then tap yoke with a soft nosed hammer to 


remove the two remaining bearing races. 
Wash all parts in petrol. 
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Fig. 5 Withdrawing the bearing from the 
universal joint. 


Fig. 6 Tapping out the bearing with a small 
diameter rod. 


G.5 


PROPELLER SHAFTS 


Assembling 


Insert the journal cross into the flange 
yoke, tilting it to engage in the yoke bores. 


Ensure that each bearing bush is one- 
third full of grease of the type recommended. 


Fit one of the bearing races in the yoke 
bore, and using a soft, round drift about 
1/32" (.8 mm) smaller in diameter than 
bearing diameter, tap it into the yoke bore. 
Fit a circlip and ensure it is correctly 
located in the groove. 


Assemble the opposite bearing into the 
yoke bore introducing the bearing from the 
bottom, Repeat this operation for the 
other two bearings, and fit new cirelips. 


Wipe off any superfluous grease from the 
last unassembled peg prior to fitting the 
last race. 


ina 


Fig. 7 Separating the universal joint yokes. 
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Fig. 8 Showing the arrows on the sliding joint 
and drive shaft. 


Proceed to fit the unit package assembly 
at the other end in a similar manner. 


Ensure that all the circlips are sitting 
correctly in their respective grooves. Check 
that the races are bearing against the 
circlip. Check for free movement of the 
Journais. 


Important 

When replacing the sliding joint it must 
be refitted with its fixed yoke in line with 
the fixed yoke at the end of the propeller 
shaft tube. Arrows are stamped on the two 
parts to facilitate alignment (see Fig. 8). 
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STEERING 


Description 

A Burman steering unit of the recirculat- 
ing ball type is fitted to the Majestic 
Major and Limousine models. Power assistance 
is provided by an hydraulically operated ram 
unit coupled to the drop arm of the steering 
box and to the steering arms via the drag 
link assembly, pivot lever and track rods. 


Steering effort is transmitted from the 
inner column worm to the rocker shaft by 
means of @ nut running on a continuous train 
of steel balls. The worm is supported at 
each end by a loose ball race. Adjustment 
of the ball race is by means of shims under 
the plate at the bottom end of the steering 
box. 


The rocker shaft is supported by a single 
bush pressed into the steering box. Adjust- 
ment of the rocker shaft is controlled by 
the screw and locknut fitted to the top of 
the cover plate. 


The drop arm is taper splined to the 
rocker shaft and connected to the manual 
(outer) ball pin of the ram unit. ‘The 
adjustable drag link is attachea to the 
power (inner) ball pin of the ram unit and 
to the Pivot lever by means of a ball pin. 
The pivot lever, attached by a swivel pin 
to a bracket welded to the front chassis 
cross member, is linked by ball pins to the 
two track rods which in turn, are connected 
by ball pins to the steering arms. 


DATA 


Type 
Steering gear ratio 
Number of turns - lock to lock 


Turning circle 


Diameter of steering wheel 
Front wheel alignment 
Filter element 

Capacity flow controlled at 


Pressure 
Capacity of fluid system 


1.3 


The power assistance is evident at all 
times while the engine is running and 
reduces the effort required to steer the 
car to a touch of the finger tips. This 
will be more noticeable when travelling at 
low speeds or making small radius turns, 
Should power assistance fail, steering will 
remain unaltered except that more effort 
will be required to turn the steering wheel. 


Whilst it is easy to turn the front road 
wheels with the power assisted steering 
while the car is standing stationary with 
the engine running, this practice is not 
recommended as it places unnecessary strain 
on the steering linkage and tyres. 


NOTE: On certain Majestic Major models, no 
power assisted steering was fitted. 
In this circumstance the drop arm is 
coupled directly to the drag link by 
means of a ball joint. 


Recirculating ball 
wg: 
4 


42 ft (12,802 m) (Saloon) 53 ft 7 in. 
(16.33m) (Limousine) 


18" (45.7 cm) 
1/8" * 1/16" toe-in (3.175 mm + 1.588 mm) 
Purolator MFH.117 


1.8 gals. (2.18 U.S. gals. 8.2 litres per 
minute) 


550/650 lb per sq in. (38.67 - 45.7 ke/om?) 
2 Imp. pts. (2.4 U.S. pts, 1.136 litres) 
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ROUTINE MAINTENANCE 


EVERY 3,000 MILES (5,000 KM) 

Lubricate the steering linkage through 
the twelve (eleven or cars not fitted with 
power-assisted steering) grease nipples 
located as follows:- 


Four, in the top and bottom ends of the 
two swivel pins; 


Four, in both ends of the two tie rods; 


One, in the fulerum of the steering 
pivot levers 


One, in the pivot lever ball joint of 
the drag link; 


Two, in the power assistance ram unit. 


Check the oil level in the steering box. 
Top up to the bottom of the filler plug hole. 


Check all hoses for chafing and all unions 
for leakage. 


EVERY 12,000 MILES (20,000 KM) 


Renew filter element in power steering 
reservoir, 


(1) Outer tube assembly. 
(2) Steering box. 
(3) Stud. 

(4) Stud. 

(S$) End plate. 

(6) Gasket. 

(7) Shim. 

(8) Stud. 

(9) Bracket. 

(10) Clamp bolt. 
(11) Nut, 

(12) Spring washer. 
(13) Oil seal. 

(14) Cover plate. 
(15) Gasket. 

(16) Adjusting screw. 
(17) Nat. 

(18) Tab washer. 
(19) Oil filler plug. 
(20) Inner column, 
QD Bush. 

(22) Race. 

(23) Steel ball. 


(24) Main nuttransfer tube assembly 


(25) Roller. 
(26) Steel bail. 
(27) Rocker shaft. 


(G1) Drop arm. 

(32) Nut. 

(33) Tab washer. 

(35) Steering column control, 
(36) Stator tube assembly. 
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G7) Steering wheel. 

(38) Clamp lever. 

39) Dust cover. 

(40) Top cup. 

(4D Bottom cup. 

(42) Circlip. 

(43) Grub screw. 

(44) Pivot lever and bush. 
(45) Pivot pin. 

(46) Washer (bronze). 
(47) Grease nipple. 

(48) Drag link. assembly. 
49) Drag tink. 

(50) Locknut. 

(51) Lockout. 

(52) Drag link end. 

(53) Socket assembly. 


(58) Grease nipple. 

(59) Track tod assembly. 
(60) Track rod. 

(61) Locknut R.H. 

(62) Lock nat L.H. 

(63) Socket assembly R.H. 
(64) Socket assembly L.H. 
(65) Rubber boot and washer. 
(66) Clip. 

(67) Nut. 

(68) Split pin. 

(69) Grease nipple. 

(70) Grease nipple. 

(1) Hydraulic ram assembly. 
(72) Anchor bracket assembly. 


Al) 
WRAY 
P wh 7 
BOS > 


Fig. 1 Exploded view of the steering unit. 
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Component 


MOBIL 


CASTROL 
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RECOMMENDED LUBRICANTS 


REGENT 
CALTEX 
TEXACO 


Steering 
box 


Mobilube 
C140 


Castrol 
D 


Steering 
tie-rods. 
Wheel 
swivels. 


steering 


) 
) 
) 
) 
) 
) 
) 


Mobil 


grease 
MP 


Castrol 
-ease 
LM 


Castrol 
T.Q, 


Retinax 
A 


Esso Gear 
041 
GPQ0/240 


Gear Oil 
SAELA4OEP 


Multi-Gear 
Lubricant 
EP.140 


Marfak 
All-purpose 


Esso 
Automa- 
tic 
Trans- 
mission 
Fluid 


Automa- 
tic 
Trans- 
mission 
Fluid 


Nolmatic 


Texamatic 


Fluid 


STEERING UNIT. 
Removal 


Disconnect the electrical cables for the 
horns and directional signals at the snap 
commectors on the inner wing valance just 
above the steering box. 


Withdraw the drive screws securing the 
trim panel under the dash and tape the facia 
capping to prevent possible damage to the 
woodwork finish. 


Remove the grub screws securing the 
steering column control assembly to the 
steering wheel boss. Do not disturb the 
chrome drivescrew on the steering boss 4s 
this will alter the centralisation of the 
direction indicator control. Withdraw the 
column control assembly. 


Release the clamp lever and push the 
steering wheel down the splines of the inner 
tube. Remove the circlip securing the steer- 
ing wheel to the inner tube and withdraw the 
wheel. Remove the dust cover and the top 
and bottom cups. 


Remove the two bolts securing the cap of 
the selector control tube upper clamp assembly 
under the dash and withdraw the cap. 


Withdraw the two setserews securing the 
cap of the lower selector control tube bracket 
within the engine compartment and remove the 
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Fig. 2 Releasing the clamp tever. 


cap. 


Remove the two bolts securing the steer- 
ing box to the frame mounting bracket 


Remove the drop arm from the outer ball 
pin of the ram unit. Turn the steering so 
that the drop arm will clear the ram unit 
and drag link. 
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Remove the right hand {left hand on left 
hand drive cars) carburetter as detailed in 
Section 'B'. 


Withdrew the spark plug leads, unscrew the 
hand nuts and remove the right hand rocker 
cover (left hand rocker cover on left hand 
drive cars). 


Disconnect the electrical cables and 
plastic hose from the windshield washer 
container and lift out the canister. Remove 
the three setscrews securing the canister 
bracket to the wing valance and withdraw the 
bracket. - 


Lift up the steering column and steering 
box and withdraw as an assembly over the 
front of the car. 


Dismantling 


Remove the four nuts and spring washers 
securing the top cover to the steering box. 
Withdraw the locknut and rocker shaft 
adjusting screw from the cover plate, 
the oil from the steering box. 


Remove the large nut and tabwasher from 
the bottom of the rocker shaft. Note the 
line scribed on the drop arm and rocker shaft 
to facilitate reassembly. Using an extractor, 
withdraw the drop arm from the tapered spline 
of the rocker shaft. Do not use hammer blows 
as_this may cause damage to the ball tracks 
within the box. Remove and scrap the oil 


seal at the bottom of the rocker shaft. 


Drain 


Remove the four nuts securing the outer 
column to the steering box. Withdraw the 
loose ball race ensuring that no balls are 
lost on removal, 


Withdraw the two nuts securing the stator 
tube bracket to the end plate. Release the 
clamp bolt and withdraw the bracket. Note 
the small oil seal in the end plate. Remove 
the end plate by withdrawing the four 
retaining nuts. Note the packing shims and 
gasket between the end plate and steering 
box. Lift out the loose ball race. 


Unserew the inner steering colum through 
the main nut and withdraw. Lift out the nut 
and remove two setscrews and tabwashers 
retaining the transfer tube to the main nut. 
Remove the tube and balis. 


Reassembly 

Fit the balls in the nut assembly by 
packing with grease which will hold the balls 
in position, and attach the transfer tube 
with the clip, tabwashers and two setscrews. 
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Lock the setscrews with the tabwashers and 
place the nut assembly in position in the 
steering box. 


Coat the upper ball race with grease, 
fit the balls and place the ball race in 
position. Enter the inner colum into the 
steering box and screw the worm through the 
mut. When in position, fit the outer 
column and secure in place with a new Joint 
and four nuts. 


Fit a new joint to the bottom face of 
the steering box and assemble the lower ball 
race in position. Fit the shims and end 
plate. Check that there is no end play in 
the inner column. Add shims as necessary 
until all end play is taken up. Ensure that 
there is no preload on the inner column as 
this will cause indentation of the ball 
tracks. 


Refit the stator tube bracket with a new 
oil seal but do not tighten the clamp bolt 
at this juncture. Ensure that the roller 
is in position on the spigot main nut; 
Place a new oil seal in position in the 
bottom of the steering box and insert the 
rocker shaft through the bushing and oil 
seal. Refit the cover plate with a new 
gasket. 


Refit the drop arm ensuring that the 
locating line scribed thereon matches the 
line on the rocker shaft. 


Refitting 


Refitting is the reverse of the removal 
procedure but the following checks must be 
observed. 


Set the roadwheels in the straight ahead 
position. Screw in the rocker shaft adjust- 
ing screw until there is approximately .C06" 
(.15 mm) end float. Check the end float by 
applying a light bar under the large nut 
attaching the drop arm to the rocker shaft. 
Lock the adjusting screw and tighten the 
clamp bolt of the stator tube bottom bracket. 


IMPORTANT 


Tf the rocker shaft is adjusted for end 
float in any position other than straight 
ahead the steering will be tight when turned 
to straight ahead. 


DROP_ARM 
Removal and Refitting 
Remove the split pin and nut securing the 


drop arm on to the mammal (outer) ball pin 
of the ram unit. 
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Release the tab washer and large nut 
securing the drop arm to the rocker shaft 
of the steering box. Using an extractor, 
withdraw the drop arm from the tapered 
spline of the rocker shaft. Do not use 


hammer_blows as this may cause indentation 
of the bail tracks inside the steering box. 


Refitting is the reverse of the removal 
procedure. JT IS ESSENTIAL THAT THE LINES 
SCRIBED ON THE ROCKER SHAFT AND DROP ARM ARE 
ALIGNED DURING REFITTING. 


DRAG LINK 


Removal and Refitting 


Remove the split pin and nut securing the 
drag link to the power (inner) ball pin of 
the ram unit. 


Remove the Split pin and slotted nut 
securing the drag link to the pivot lever. 
Tap the drag link ball pin from the pivot 
lever in which it is a taper fit. 


Refitting is the reverse of the removal 
procedure but care mist be taken to ensure 
that the drop arm and road wheels are in the 
Straight ahead position when the drag link 
is fitted, 


PIVOT LEVER 
Removal 


Withdraw the ball pin Joint attaching the 
drag link to the pivot lever and the ball- 
pin joints attaching the two track rods to 
the rear end of the pivot lever. 


Raise the engine approximately 6" (15.24 
em) as detailed in Section 'A', The Engine, 
Page A.1L 


Remove the split pin and slotted nut 
securing the pivot pin to the lever noting 
the bronze washer under the nut. 


Drift out the pivot pin and collect the 
second bronze washer from the top of the 
pivot pin, 


Remove the pivot lever through the slot 
in the chassis cross member. 


Re~bushing the Pivot Lever 


Drive out the bushings from the pivot pin 
bore of the pivot lever. 


Remove the grease nipple and ensure that 
the drilling is clear and free from swarf. 


Two lateral oil grooves are machined in 
the bushings, one of which is carried through 
to the edge of the bushing. New bushings 


must always be pressed in with this end 
leading so that grease is conducted through 
the grooves to the space in the bore between 
the top and bottom bushings. Press in until 
the edge of the bushing is level with the 
boss of the pivot lever. 


Pivot Lever End Float - Checking 


Disconnect the drag link and track rods. 
Grasp the pivot lever at each end and check 
for end floet of the pivot pin by rocking 
the lever. Should end float be apparent, 
place the shims above the top bronze washer 
on the pivot pin until no end-float can be 
felt with the securing nut tightened up 
fully. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


TRACK RODS 
Removal 


Remove the split pins and slotted nuts 
from the ball pins securing each track rod 
to the pivot lever and steering arm. With- 
draw the ball pins from the steering arm and 
Pivot lever in which they are a taper fit 
with a suitable extractor. Reritting is the 
reverse of the removal procedure. 


Dismantling 

Slacken the lock nut at each end of the 
centre tube and unscrew the socket assembly 
from each end noting that one end has a 
right-hand thread and the other a Left-hand 
thread. 


Assembling 

When refitting the socket assemblies to 
the centre tube, screw in each an equal 
amount. The final setting of the track rods 
length must be carried out after the track 
rods have been refitted as described under 
‘Front Wheel Alignment’. 


STEERING ARMS 
Removal 


Remove the ball pin of the track rod from 
the steering arm. Unscrew the two nyloe nuts 
securing the steering arm to the swivel axle 
assembly and withdraw the arm. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


STEERING 


FRONT WHEEL ALIGNMENT 


Check that the car is full of petrol, oil 
and water. If not, additional weight must 
be added for, say, a low level of petrol, 
10 gals. of petrol weighs approximately 80 
lb. (36.0 kg). 


Ensure that the tyre pressures are correct 
and that the car is standing on level ground. 


With the wheels in the straight ahead 
position, check the alignment of the front 
wheels with an approved track setting gauge. 


The front alignment should be:- 
1/8" + 1/16" (3.175 + 1.588 mn) 


(measured at wheel rim). 


Re-check the alignment after the car has 
been pushed forward until the wheels have 
turned half a revolution (180°). 


If adjustment is required, slacken the 
loeknuts on each track rod and turn the 
rods until the correct toe-in has been 
obtained. It is essential that the track 
reds are set to equal lengths. 


LOCK STOP ADJUSTMENT 


Adjustable lock stops, to limit the travel 
of the steering linkage, are positioned on 
each side of the slot in the front face of 
the chassis cross member, 


Should adjustment become necessary, 
proceed as follows:- 


Jack up the front of the car and remove 
the front wheels. 


Release the lock stop adjuster setscrews 
and rotate the adjusters away from the pivot 
lever. 


Turn the steering wheel to the right until 
the steering box is at the limit of its travel. 


Rotate the stop adjuster until it contacts 
the pivot lever, ther. rotate a further few 
degrees to bring the steering box away from 
its limit of travel. Tighten the lock stop 
adjusting serews. 


Repeat the operation for the left lock. 
Refit the wheels. 


Turn the steering to the right and left 
full locks and check that the back of the 
tyre does not foul the torque links. 


Re-adjust the lock stops, if necessary, 
to ensure that there is clearance between 
the tyres and the torque links. 
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POWER ASSISTANCE 
Bleeding the System 


This is not a routine operation and need 
only be carried out following an overhaul or 
when a disconnection has been made allowing 
air to enter the system. 


Set the handbrake firmly, select neutral 
gear and Jack up the front of the car until 
the road wheels are clear of the ground. 
Refill the reservoir with the recommended 
grade of fluid and bleed as follows:- 


(a) Start the engine and set to idle at 
approximately 1,000 r.p.m. 


(b) Slowly, move the steering wheel from 
lock to lock to expel any air which 
may be present in the system, topping 
up the reservoir until the level 
remains constant. 


(c) Lower the car to the ground and make a 
short road test. 


(da) On return, check the fluid level in the 
reservoir, top up if necessary and 
examine all] unions for leaks, tighten- 
ing where required. 


FLUSHING THE FLUID SYSTEM 


The flushing need only be effected after 
a considerable mileage has been covered or 
when it is necessary to use a brand of fluid 
which differs from the existing fluid. In 
botn instances it will be necessary to change 
the oil filter element. 


Tne flushing operation can be effected 
eitner with denatured alcohol or with the 
same fluid as the new refill; by utilizing 
the latter as the flushing fluid, the system 
need only be flushed once, 


Set the handbrake firmly, select neutral 
gear and jack up the front of the car until 
the roadwheels are clear of the ground. 


Drain the fluid system (see instructions 
under this heading) and re-attach the top 
hose to the ram unit. 


Remove the filter element from inside the 
reservoir but do not fit the mew element at 
this juncture, Wash the top cover and filler 
eap in petrol and ary with a lint-free cloth. 


Fit a flexible hose over the fluid return 
pipe inside the reservoir and place the open 
end in a clean container. 


Fill the reservoir with a new fluid and 
being careful to keep the reservoir topped 
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up, set the engine to idle at 1,000 r.p.m. 
Then turn the steering wheel from lock to 
Jock. Continue until the fluid issuing 
from the hose attached to the return pipe 
is clean, 


Detach the flexible hose; fit the new 
filter element and top up the reservoir. 
Lower the car to the ground. 


When the system is being flushed with 
denatured aleohol, it will be necessary to 
repeat the foregoing sequence with the new 
fluid until it is completely free from 
dilution. 


DRAINING THE FLUID SYSTEM 


Set the handbrake firmly, select neutral 
gear and Jack up the front of the car so 
that the road-wheels are clear of the ground. 


Thoroughly clean the surrounding area and 
the banjo connection at the end if the 
flexible hose is attached to the top port of 
the ram unit. Remove the top flexible hose 
from the ram unit by withdrawing the banjo 
bolt and place the open end of the hose in a 
clean container. Seal the open port of the 
ram unit to prevent the entry of any foreign 
matter. 


With the engine idling at approximately 
1,000 r.p.m, move the steering wheel slowly 
from lock to lock. Immediately the fluid 
issuing from the end of the detached flexible 
hose is observed to contain large air bubbles, 
the engine must be switched off. Fast or 
prolonged running of the engine will tend to 
overheat the fluid pump. 


FLEXIBLE FLUID HOSES AND NON-METALLIC PARTS 


All non-metallic components such as hoses, 
lip-seals and '0’ rings need only be changed 
if found to be leaking or after considerable 
mileage has been covered. Refer to 
"DISMANTLING AND ASSEMBLING’ section for 
fitting instructions. 


Hoses having been positioned during the 
car's assembly to prevent chafing are un- 
likely to become misplaced during normal use 
of the vehicle but they should be inspected 
at the recommended intervals, both for 
chafing and for leaks. The cause of any 
observed irregularities should be determined 
and corrected immediately. 


DRIVE BELT 


The fluid pump is driven by a belt running 
from a pulley on the front of the crankshaft. 


To avoid any undue loading on the fluid 
pump or generator which could easily result 
in overheating and premature failure of the 
bearing, & specific amount of slackness 
must be apparent in the belt. 


Grip the mid-point of the belt between 
the two pulleys and move it up and down. 
The tension is correct when there is approx- 
imately 3/4” (19 mm) play between its lowest 
and highest points. 


Adjust the belt by slackening the three 
pump attachment bolts and moving the pump 
away from or towards the engine to increase 
or slacken the belt tension as required. 


Do not overtension the belt as this will 


place unnecessary stresses _on the belt or 
fluid pump bearing which could cause 
premature failure. 


Removing and Refitting 


Remove the belt from the generator 
pulley by slackening the top generator 
attachment bolt and two lower attachment 
bolts, moving the generator towards the 
engine to obtain the maximum amount of 
slackness in the belt. Remove the belt 
from the crankshaft pulley. Withdraw the 
belt by easing it over the fan blade tips. 


Remove the belt from the fluid pump pulley 
by slackening the three fixing bolts and 
moving the pump towards the engine unit. 
Remove the pump belt from the crankshaft 
pulley. 


The refitting of the belts is the reverse 
of the removal procedure. 


Key to Fig. 3 


(1) Reservoir assembly. 

Q) Filler cap. 

(3) Gasket. 

(4) Gasket. 

(5) Filter. 

(6) “0” ring. 

7) 0" ring. 

(8) “O" ring. 

(9) Support bracket. 
(10) High pressure hose. 
(11) Low pressure hose. 
(12) Low pressure hose. 


Banjo. 
(14) Banjo bolt. 
(15) Washer. 
8) Clip. 

QD Clip. 

(18) Hose clip. 
(19) Hose clip. 
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Fig. 3 The finid reservoir and hydraulic pipes. 
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THE FLUID RESERVOIR 


The fluid reservoir is mounted on the 
L.H. wing valance inside the engine compart- 
ment and communicates with the fluid return 
from the ram unit and the low pressure inlet 
of the fluid pump through flexible hoses 
attached to the front and rear ports in the 
underside of the reservoir. 


Situated inside the reservoir and mounted 
on the fluid return pipe from the ram unit. 
is a replaceable full flow paper filter 
element which is held in place by the by- 
pass valve attached to the underside of the 
top cover. 


The by-pass valve will permit air to 
escape while the fluid system is being bled, 
enable fluid to by-pass the filter element 
when it is very cold and also allow fluid to 
by-pass the filter element should the latter, 
due to neglected maintenance, become choked. 
In the first instance, the filter is safe 
from overloading and in the latter two 
instances ensures a supply of fluid to the 
low pressure side of the fluid pump at all 
times. 


Fluid emitting from the air vent drilling 
in the fluid reservoir filler cap usually 
indicates a choked filter element. 


Removing and Fitting 
Open the engine compartment and clean the 
fluid reservoir of all foreign matter. 
Detach the low pressure and return hoses from 
the underside of the reservoir by slackening 
the hose clips. Catch any escaping fluid in 
a clean container. Seal the open ends of the 
hoses and the connections of the reservoir 
to prevent the Ingress of foreign matter. 


Remove the reservoir and mounting bracket 
by withdrawing four nuts and bolts. 


The Sitting of the reservoir is the 
reverse of the removal procedure. 


Refill the system with new fluid of the 
correct grade and bleed. 


Dismantling and Assembling 

Detach the top cover and seal from the 
fluid reservoir by withdrawing the securing 
bolt, 


Dismantle the by-pass valve from the 
underside of the top cover by removing the 
spring clip and withdrawing the plate and 
spring. 


Lift out the filter element. Renew if 


choked or damaged. 


Detach the mounting bracket from the 
underside of the reservoir canister by 
removing the fluid return pipe, unscrewing 
two bolts from inside the reservoir and 
collecting the three '0' rings. 


The assembling of the fluid reservoir is 
the reverse of the dismantling procedure, 


Renewing Fluid Reservoir Filter Element 


Unscrew the offset bolt and take off the 
top cover. 


Remove the soiled filter element and fit 
replacement element over the fluid return 
pipe. Replace top cover ensuring that the 
sealing ring is in good condition. 


Check and top up the fluid reservoir. 
THE FLUID PUMP 


The fluid pump is of the single eccentric 
rotor type and feeds fluid under pressure 
through a combined flow and pressure relief 
valve assembly situated in the outlet port 
in the pump rear cover. 


The inlet port is situated in the cop 
face of the pump body and connects with the 
rear port under the fluid reservoir; this 
is known as the low pressure section. The 
outlet port connects with the top port of 
the ram unit; this section is known as the 
high pressure section. 


Removing and Refitting 


Jack up the front of the car. Remove the 
vee drive belt from the pump pulley. 


Detach the low and high pressure hoses ané 
catch the escaping fluid in a clean recentac 
Seal the open ends of the hoses and port 
the fluid pump to prevent the entry of 
matter. 


Remove the pump complete with mounting 
bracket from the L.H. side of the engire by 
withdrawing three bolts (one long, two short). 


The refitting of the pump is the reverse 
of the removal procedure. 


Tension drive belt correctly and bleed «ne 
system, 


DISMANTLING AND REASSEMBLING 


Seal the inlet and outlet ports of the 
Pump and clean the unit thoroughly. Unserew 
the two setserews holding the inlet adas-or 
ang collect the '0' ring beneath. Remove 
the rear cover by withdrawing five screws 
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and easing the cover from the dowel pegs. 
Collect the large and small '0' rings. 
Extract the rotors from the pump. It is 
recommended that the two halves of the 

rotor are taped together to ensure that their 
relationship remains undisturbed. 


Extract the cirelip and apply pressure 
to the rear end of the shaft. Do not use 
hammer blows as this may swell the journal. 
As the ball race is of the prepacked type, 
replace with a new one during reassembly. 
Examine the lip-type oil seal pressed into 
the pump body, Replace if Imown to be 
unserviceable. 


Remove the valve cap adaptor and seal 
from the rear cover, Withdraw the spring 
and the flow control valve. Remove the 
eirclip from the flow control valve which 
enables the relief valve and spring to be 
withdrawn. 


Check the cover and body for wear caused 
by rotors. Replace either part if worn or 
scored. 


Inspect the drive and driven rotors. If 
worn or scored, replace as a matched pair. 
These items should also be replaced if the 
clearance between the lobes of the driven 
and driving rotors exceeds .006" (.15 mm). 
Using a straight edge across the end of the 
purp body, check the clearance of the rotors 
in the body. If this exceeds .0025" (.06 mm), 
replace the pump body. 


Check the clearance between the driven 
retor and the bushing in the pump body. If 
this exceeds .005" (.20 mm) replace the body. 


Press the seai into the pump body with the 
lip towards the rotor. Insert the shaft 
through the oil seal end, gently rotating to 
minimise the risk of damage to oil seal. 
Replace the drive pin in the slot of the 
shaft and driven rotor, Secure with a 
eirclip, 


Carefully inspect the relief valve and 
ensure that it is not sticking. Remove any 
burrs with a fine o11 stone, taking care to 
elean thoroughly and dry with a lint-free 
cloth. Replace the spring in the flow control 
valve. Secure the spring and relief valve 
in the flow control valve with a cirelip. 


Place the flow control valve and spring 
in the end cover. Install valve cap adaptor 
and seal, screwing in tightly. 


Renew '0' ring seals. Secure pump body 
and rear cover with five setscrews, tightening 
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evenly. Check shaft rotation for freedom 
after tightening as there must be no binding. 
Install new '0' ring and replace the inlet 
adaptor with setscrews. 


During all these operations IT 18 
ESSENTIAL that all parts are washed in a 
Suitable solvent and dried with a lint-free 
cloth, ABSOLUTE CLEANLINESS MUST BE MAIN- 
‘TAINED THROUGHOUT ASSEMBLY PROCEDURE. 


Fluid Pump - Service Diagnosis 
Heavy Steering 


When the power steering is growing less 
efficient, i.e. more manual effort is 
necessary to steer the car, the fluid pump 
may be failing to give the required fluid 
flow. However, before effecting the follow- 
ing tests, check that the tyres are in good 
condition and at the correct pressure, also 
whether the steering linkage is in need of 
lubrication, 


Fit a pressure gauge of approximately 
750 1b/sq.in. (52.730 kg/cm?) capacity into 
the high pressure line as close to the pump 
as possible. Fluid pressure should reach 
550-650 lb/sq.in. (38.670 - 45.700 kg/cm) 
with the front road wheels on full lock and 
the engine running at 1,000 r.p.m. 


When the engine is running, avoid holding 
the steering in the full lock position for 
a period of more than 30 seconds, Failure 
to observe this instruction may result in 
the pump overheating or cause unnecessary 
strain to be applied to the drive belt. 


When the fluid pump is not giving this 
pressure, it may be due to one of the follow- 
ing reasons:- 


(a) Low level of fluid in the reservoir. 
Check fluid level, top up as necessary, 
check the fluid system for leaks and 
correct. 


(b) Vee drive belt slipping. Check the 
tension or renew as necessary. 


(c) Jammed flow control and pressure relief 
valves, caused by dirt or foreign matter 
between the two valves and their opera- 
ting bores. Withdraw and clean the flow 
control and pressure relief valves 
situated in the rear cover of the fluid 
pump. If scoring of the valves or bores 
is observed, new components must be 
fitted and the fluid system flushed out. 


(a) Clearance between the pressure relief 
valve and the bore within the flow 
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control valve, also that between the 
flow control valve and its housing 
must not exceed .0015" (.038 mm) in 
both instances. 


(e) Worn fluid pump rotors end housing. 
Remove and dismantle fluid pump. 
Examine rotors and housing dimension- 
ally and renew as necessary. These 
dimensions are specified in the assembly 
sequence of the fluid pump. 


Noise 


Some noise can be expected when the front 
road-wheels are turned to full lock, this is 
caused by the operation of the pressure 
relief valve and will disappear when the 
road-wheels are turned away from the full 
lock position. 


Other possible sources of noise and their 
causes aret- 


(a) Flexible hoses vibrating against the 
body or chassis frame, Examine the run 
of the flexible hoses and clip up as 
necessary. 


(b) Air in system. Check the low pressure 
hose from fluid reservoir to pump for 
air leaks and tighten down hose clips 
a@s necessary. Bleed the fluid system 
of air. 


{c) Air being drawn in by the fluid pump 
through the front oil seal. Remove and 
dismantle the fluid pump, fit new oil 
seal. 


(a) Flow control valve stuck in bore, 
resulting in a build up of internal 
pressure. Examine the flow control 
valve. Ease the tight fit of the 
valve as necessary with a very fine 
grade of abrasive paper and wash 
thoroughly before refitting. 


Qil Leaks 
(a) Shaft seal leakage. Replace oil seal. 


({b) Reservoir gasket. Check and renew 
gasket if necessary. 


(c) O21 flowing out of air vent hole may 
indicate a clogged filter element. 
Check and replace element as necessary. 


Operation of Flow Control and Pressure Relief 
Valve Assembly 

The combined flow control and relief valve 
assembly is housed in the rear cover of the 
fluid pump. 


The control valve, which is spring-loaded 
and spool-shaped, is hollow, closed at one 
end, has two cross-drillings; one for flow 
control and one for pressure relief. A 
pressure relief valve, also spring-loaded, 
is contained inside the control valve and 
retained by a circlip. 


The flow control valve limits the output 
of the pump to an approximate maximum of 
1.8 gals. (2.16 U.S., 8.64 litres) per 
minute regardless of the pump speed. 


041 flows from the pump around the valve 
through the first drillings to the hollow 
centre and along an axial drilling in the 
relief valve to the ram unit via the high 
pressure hose. 


As the pump pressure is increased due to 
an increase in engine speed, there is a 
pressure differential between the outside 
and inside of the control valve due to 
interior pressure being restricted by the 
metering holes, The outside pressure, 
being greater, forces the entire valve to 
move forward, compressing the spring. This 
movement uncovers an annular groove in the 
valve body which permits the excess oil to 
return to the inlet side of the rotors. As 
oil flow is reduced, the spring returns the 
valve to its full flow position, 


When pressure builds up in the high pressure 
section above the maximum (650 1b/sq.in.) 
the relief valve spring is compressed and the 
movement of the valve off its seat opens the 
second drillings in the flow control valve 
allowing excess pressure to escape. ‘The 
excess oil returns to the inlet side of the 
pump rotors via the annular groove in the 
valve body. Pressure being relieved, the 
spring returns the relief valve to its 
seating against the retaining circlip. 


The relief valve action is the same 
regardless of the position of the flow 
control valve in its bore since the action 
of the flow valve controls only the volume 
of oil delivered by the pump. 


The combined valve assembly requires no 
adjustment and none is provided. 


THE RAM UNIT 


The ram unit consists of a fixed piston, 
a moving cylinder and a valve block, the 
latter being attached to the free end of 
the moving cylinder. The fixed piston is 
anchored by its rod and anchor rubbers to a 
bracket welded to the chassis frame side 
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Fig. 4 Diagram showing the operation of the combined flow and relief valve. 


member on the opposite side of the steering 
unit. The free end of the moving cylinder 
is attached to the drop arm of the steering 
unit by the ball pin of the valve block 
assembly and is also connected to the drag 
link via a pivot lever to a second ball pin 
just outboard of the first. 


Included in the valve block are the 
necessary fluid ports and the spool valve 
which directs the fluid flow to one or other 
side of the piston. The spool valve is 
actuated by the ball pin attached to the 
steering drop arm through a pre-loaded 
reaction spring which is housed in a counter- 
bore machined within the valve block, and is 
in communication with the pressure side of 
the piston through cross and axial drillings 
in the spool valve. The purpose of the pre- 
loading spring is to make the spool valve 
self-centring, unus when the steering effort 
is removed from the steering wheel, fluid 
pressure on both sides of the piston is 
equalised, thus reducing the tendency to 
oversteer. 


Neutral Position 


The neutral position is when no steering 
effort is being applied to the steering wheel, 
fluid from the pump passes through the valve 
block assembly and returns to the fluid 
reservoir, Since ejuai fluid pressure is 
applied to both sides of the piston, the ram 
unit remains stationary. 


Theoretically, this fact remains true 
whether the car is travelling straight ahead 
or travelling in a constant turn, for in beth 
instances no effort is applied to the steer- 
ing wheel once the desired direction has beer. 
obtained. 


Left_and Right Hand Turns 

When making a lef: hard turn, the steering 
unit drop arm as a result of the steering 
effort applied to the steering wheel, moves 
to the left taking with it the spool valve 
inside the valve block assembly to which it 
is attached by the ball pin. 


As the spool valve moves to the left, 
the fluid flow to the R.Il, side of the piston 
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ceases and the fluid flow is directed to 
the L.H, side of the piston; the resulting 
difference in pressure on the piston causes 
the moving cylinder to travel to the left 
along the piston causing the drag link, 
steering pivot lever and, ultimately, the 
front roadwheels to also turn to the left. 


When turning right, the same sequence 
oceurs but in exactly the opposite direction. 


Steering Without Power Assistance 


Should the pump fail to deliver fluid 
pressure, the car can be steered manually. 


When the steering wheel is turned, the 
movement transmits the manually applied 
force to the spool valve. The spool valve 
moves until it contacts its stop then the 
full manual effort is transmitted to the 
road wheels via the linkage. 


A relief valve incorporated in the valve 
body, prevents fluid from being trapped in 
the ram cylinder which would arrest movement. 


Removing and Refitting Ram Unit 


Firmly apply the handbrake, select neutral 
gear and jack up the front of the car. Clean 
away all road dirt from the area around the 
two hose connections on the ram unit. Detach 
the high and low pressure fluid hoses from 
the top and bottom connections of the ram 
unit by withdrawing the two banjo bolts, 
catching the escaping fluid in a clean 
receptacle. Seal off the open ends of the 
hoses and the ports in the ram unit to 
prevent the ingress of foreign matter. 


Detach the rod of the ram unit from the 
welded chassis frame bracket by removing the 
split pin, the slotted nut and plain washer 
while holding the ram rod steady with a 
second spanner, using the flats on the rod 
for this purpose. Leave the ram rod in the 
chassis frame bracket, thus avoiding any 
unnecessary strain on the end of the ram 
unit; the anchor rubber will help to hold 
that end of the ram unit in the chassis 
frame bracket. 


Remove the drag link and drop arm from 
the ram unit by removing the split pins and 
castellated nuts and utilizing a suitable 
extractor. Slip off the anchor rubber and 
withdraw the ram unit from the chassis frame 
bracket. 


Before refitting the ram unit, cheek the 
length of the drag link as deseribed under 
‘Centring the Steering’. 
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Dismantling the Ram Unit 


Seal the inlet and outlet ports of the 
cylinder and thoroughly ¢lean the unit of 
all grease and road dirt. Drain the unit of 
oil by moving the piston rod in and out to 
the limit of its travel. 


Slip off the remaining anchor rubber (65) 
and washer (64) from the end of the piston 
rod (52). 


Remove the grease nipple (37), two spring 
clips (8) and the two grease retaining pads 
(10). 


Take out the split pin (2) and using 
Churchill tool No. D.501, unscrew the end 
cover (3). Remove the two Belleville 
washers (4) and ball cup (5). Using the 
same tool, unscrew the lock-ring (6). 
Withdraw the spacer (7), ball-pin (9) and 
ball cup (14). 


Remove the spring clip (15) and, using 
Churchill tool No, D.502, unscrew the ball 
cup holder (16) and withdraw the ball cup 
(17). 


Withdraw the locating sleeve (18). Remove 
the two steel balls (24) and ball pin (19) 
through the apertures provided. > 


Take out the split pin (62) and, using 
Churchill tool No. D.501, unserew the lock 
ring (61). Withdraw the piston rod (52), 
piston (50), rod bearing (55) and lock ring 
(61) as an assembly from the cylinder. 


Remove the piston (50) by taking out the 
split pin (47), unscrewing the siotted nut 
(48) and slipping off the washer (49). 
Replace the piston ring (51) if seen to be 
worn or damaged. 


Caution: To ensure against possible damage 


from burrs on the rod at the anchorage end, 
take off all other parts from the piston end 
of the rod. 


Withdraw the piston bearing (55), fibre 
washer (58) metal washer (59) and locking 
ving (61). Remove '0' ring (57) from piston 
bearing. 


Replace the scraper seal (63) and square- 
section rubber ring (60) if seen to be worn 
or damaged. 


Replace the 'U' gland seal (56) in the roa 
bearing if suspect. 


Remove the inner sleeve (53), valve body 
(36) and spool valve (34) as an assembly by 
tapping with a wooden block against the 


remaining ball cup (20). 


Separate valve body (36) from inner 
sleeve (53) by pulling apart. 


Extract the ball cup (20), two Belleville 
washers (4) and back plate (21). 


Withdraw the operating sleeve (22) ana 
spool valve (34) from the valve body (36). 


Take out the split pin (30) and unscrew 
the slotted nut (23) to separate the opera- 
ting sleeve from the spool valve; remove 
the washer (25), collar (26) and spacer (27), 


Take off the reaction ring (29), '0' ring 
(31), spring (32) and washer (33) from the 
spool valve. Remove '0' ring (28) from 
reaction ring (29). 


From the valve body remove the circlip 
(46) and press out the end cover (44) and 
‘O' ring (45). Remove the '0’ ring (43) 
from the counterbore in the valve body. 
Remove 'O' ring (38). 


Using an Allen key, unscrew the plug (41) 
and remove the spring (40) and ball (42). 


Inspection of Ram Unit 

Thoroughly clean all parts of the ram 
unit and examine carefully for wear or 
damage. 

Check the spool valve and the counterbore 
in the valve block for burrs. Should any be 
found, they can be removed with a fine emery 
cloth. 


Caution: DO NOT ROUND OFF THE SHARP EDGES 
OF THE SPOOL OR THE OPERATION OF THE VALV= 
MAY BE AFFECTED. 


Having removed all '0' rings, insert the 
spool valve into the body and check its fit. 
Covered with a light film of o41, the spool 
should pass freely through the counterbore, 


Inspect the mating surfacing of the opera- 
ting sleeve ang the locating sleeve for wear 
or damage. The operating sleeve should move 
freely within the locating sleeve when lightly 
lubricated. 


Examine the inner tube, piston, piston 
ring, rod and bearing for wear or scoring 
and replace any unserviceable parts. 


All 'O' rings should be replaced during 
a complete overhaul. 


All split pins should be renewed when 
re-assembling the unit. 
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Re-assembling Ram Unit 


Caution: EXTREME CARE MUST BE USED WHEN 
FITTING 'O' RINGS TO AVOID DAMAGE WHICH MAY 
CAUSE SUBSEQUENT LEAKAGE. 


Place the relief valve ball (42) and 
spring (40) in position in the valve body 
(36) and serew home the plug (41) with an 
Allen key. 


Renew the locating pegs (35 and 39) if 
loose or damaged. ‘They are a light press 
fit. 


Position the 'O' ring (43) in the groove 
provided within the counterbore of the valve 
body. Fit the '0' ring (45) to the end- 
cover (44) and press into the valve body; 
secure with the circlip (46). Fit the 'o!' 
ring (38) to the outer periphery of the 
valve body (36). 


Refit the inner sleeve (53) to the valve 
pody (36) carefully lining up the slot with 
the locating peg (39). This is a light 
press fit. 


Assemble the reaction washer (33), spring 
(32), and '0' ring (31) on the shank of the 
spool valve (34), Fit the '0' ring (28) to 
the reaction ring (29) and feed, chamfered 
face first, on to the spool (34). Assemble 
the collar (26) on to the threaded shank and 
fit the spacer (27) to locate around the 
collar (26), The spacer (27) should be 
positioned so that the holes in it line up 
with the holes in the end of the vaive body. 
Assemble the operating sleeve (22) on the 
collar (26); 
nut (23). Tighten the nut (23) to a torque 
of 110-200 lb.in, (1.273 - 2.303 kg.m), 
ensuring that the hole, in the threaded 
portion of the spool, lines up with one of 
the slots in the nut. Lock with the split 
pin (30). 

Fit the scraper seal (63), lip. outward, 
to the outside face of the lock ring (61) 
and a square-section rubber ring (60) to the 
inner face of the lock ring. 


Place the '0' ring (57) in position on 
the outer poriphery of the piston bearing 
(55). Press the 'U' gland seal (56), lip 
first, into the counterbored end of the 
pearing. Fit the fibre washer (58) and 
steel washer (59) on top of the 'U’ gland 
seal. A light smear of grease will assist 
retention of these parts during assembly. 


Using a tapered sleeve over the piston 
end of the rod, feed the locking ring (61) 


fit the washer (25) and slotted 
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and the bearing (55) on to the rod. 
that the bearing and locking ring are 
replaced on the piston rod correctly (i.e. 
oil seal first). 


Fit the piston ring (51) to the piston 
(50) and slide the piston on to the rod, 
flat face first. Secure with a steel washer 
(49) and slotted nut (48). Tighten the nut 
to 25-45 1b. ft. (3.46 - 6.22 kg.m), but do 
not overtighten as this may cause the piston 
to swell and bind the tube. Lock with a 
split pin (47). 


Compress the piston ring and slide the 
rod assembly into the inner tube as far as 
it will go, locating the recessed end of 
the bearing in the end of the tube. 


Slide the spool assembly into the valve 
body taking care to prevent damage to the 
sealing edges. The assembly must be 
positioned so that the small hole in the 
spacer (27) locates on the peg (35) in the 
end of the valve body. 


Fit the backing-plate (21), chamfer 
first, into the bore of the operating 
sleeve (22) and ensure that the plate seats 
correctly. Place the two Belleville washers 
(4) back to back (inner diameters together) 
in the recess of the ball cup (20). A smear 
of grease will help keep the washers in 
place. Position the ball cup and Belleville 
washers inside the operating Sleeve against 
the backing plate. Assemole the ball cup 
(17) inside the ball-cup holder (16) using 
a smear of grease. Screw the ball cup 
holder into the operating sleeve (22) a few 
threads only. 


Ensure 


Hold the outer tube (54) and slide the 
complete inner assembly into the outer tube 
from the anchorage end. Ensure that the 
hose-ports in the valve body lire up radially 
with the ports in the outer tube. Screw the 
bearing lock r (61) into the end of the 
outer tube until che ports line up longitu- 
dinally, and a slot ir the bearing is in 
line with the split pin hole. This opera- 
tion shoule be carried out with the ram unit 
horizontal otherwise the spool will tend to 
fall out of the valve body. 


Coat the manual ball pin (19) liberally 
with grease and position through the apertures 
in the outer tube and operating sleeve. 

Using Churchill tool No. D.502, serew the 
ball] cup holder (16) into the operating 
sleeve but do not tighten fully at this 
juncture. 
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Place the two steel balls (24) in position 
through the holes in the outer tube and 
operating sleeve and locate with grease. 
Feed the locating sleeve (18) into the 
outer tube so that the two grooves locate 
the steel balls and the slot in the sleeve 
locates the tongue in the outer tube. Screw 
home the ball cup holder (16). Screw back 
one quarter turn and then line up the near- 
est slot in the holder with the two holes 
drilled in the circumference of the opera- 
ting sleeve. This ensures correct tension 
on the Belleville washers. Lock the holder 
with the spring clip (15). 


Fit the ball cup (14), large flat face 
first, into the tube. Coat the ball pin 
(9) liberally with grease and place in 
position through the hole in the outer tube. 
Fit the spacer (7) over the ball.of the pin 
and seoure with the locking ring (6). 
Tighten securely. 


Place the two Belleville washers (4) back 
to back (inner diameters together) and fit 
in the recessed end of the ball cup (5) with 
a smear of grease. Place the ball cup in 
position and screw home the end cover then 
back off one quarter turn to provide the 
necessary tension on the Belleville washers. 


Caution; The reassembly of the unit may mean 
that the end split pin holes now do not line 
up with the slots in the end covers. DO NOT 
ADJUST THE LOCK RINGS. Drill new holes if 
necessary with a 9/64" diameter drill and 
fit new split pins. 


Fit the grease nipple (37) and grease 
both ball pins thoroughly. 


Assemble the two grease retaining pads 
(10) and secure the spring clips (8). 


Feed one large diameter washer (64) and 
one anchor rubber (65) to the piston rod. 
The second washer and anchor rubber wiil be 
fitted when assembling the unit to the car. 


Centring the Steering 


When the front roadwheels are in the 
straight ahead position, the top spoke of 
the steering wheel should be vertical. 


Should any variation be observed, this 
ean be corrected in the following manner:- 


(a) Roll the car to level ground and set 
the roadwheels in the straight ahead 
position. 


(b) Slacken the locknut on the ball pin end 
of the drag link and detach the drag 


iink from the ball pin. 


{c} Move the steering wheel to the correct 
position. 

(da) Reset the length of the drag link so 
that the tapered eye fits over the ball 
pin, being careful not to disturb the 
“position of the steering wheel or road- 
wheels. 


(e} Secure the drag link to the ball pin 
and tighten the lock nut. 


Service Diagnosis 

If the power assisted steering is main- 
tained in accordance with the instructions 
in this Manual the development of faults 
will be minimised. 

The following information is intended as 
a guide to the quick location and correction 
of any difficulties which may be encountered. 


(a) Noisy Operation 


(4) Fluid Tevel 
Check level of fluid in reservoir and 
top up as required. 


Examine the fluid system for leaks 
and correct as necessary. 


Bleed the system of air. 


(ii) Blockage in L.P, Hose 


Check that the flexible hose from the 
fluid reservoir to pump is not blocked. 
Blockage in this hose would cause air 
to be drawn into the system through 
the front seal of the fluid pump. 


(411) Vee Drive Belt 


Check tension of drive belt and adjust 
as necessary. 


(iv) Fluid Pump 
The fluid pump or its components may 
be worn. 


Dismantle and renew all worn parts or, 
alternatively, the complete pump 
assembly. 


(b) Loss of Power Assistance 
(4) Fluid Level 


Check level of fluid in reservoir and 
top up if required. 


Examine 211 hoses and connections for 
leaks, correct as necessary and bleed. 


(ii) 


(iii) 


STEERING 


Vee Drive Belt 


Check the tension of vee drive belt 
and adjust as necessary. 


Fluid Pum 


Flow control and pressure relief 
valve sticking. Remove fluid pump, 
dismantle flow control and pressure 
relief valves and check for burrs. 
The pump rotors may be worn and 
unable to provide the requisite fluid 
pressure, Renew all worn components 
or fit a serviceable unit. 


(ce) Stitt Operation in Both Directions 


(4) 


(41) 


(i4i) 


(iv) 


{v) 


(vi) 


Tyre Condition or Inflation Pressures 


Check condition of front tyres and 
inflation pressures. Renew tyres and/ 
or inflate as necessary. 


Fluid Level 


Lack of fluid in the reservoir can 
cause intermittent surges of power 
assistance. Check fluid level in 
reservoir and top up as necessary. 
Examine the fluid system for leaks 
and correct. Bleed if required. 


Steering Linkage 

Lack of lubricant in the steering unit 
or linkage. Examine thoroughly, 
particularly the swivel pins and 
lubricate as necessary. 


Pump Drive Belt 


Check tension of drive belt and adjust 
if necessary. 


Flvida Pump 


Check the pressure relief valve and 
spring. Insert a pressure gauge in 

the output line from the pump and check 
that the pressure is consistent with 
that stated in 'Specification and Data’. 
If the recorded pressure is low, remove 
and overhaul the pump as detailed in 
"THE FLUID PUMP’. 


Renew all worn parts. 


Ram Unit 


Broken piston ring in ram unit causing 
piston to stick in bore or spool valve 
sticking in valve block. Dismantle 
ram unit, renew 211 worn component 
parts. 


(4) 
@) 


(e) 
(4) 


Stifmess in One Direction only 
Tyre Condition or Inflation Pressures 


Check the condition of front tyres 
and inflation pressures. Renew tyres 
and/or inflate as necessary. 


Ram Unit 
Loss of pressure in ram unit due to 
fluid leakage past the piston. 


Dismantle ram unit, renew all worn 
component parts. 


Poor Recovery 


tyre Condition or Inflation Pressures 


Check the condition of the front tyres 
and inflation pressures. Renew tyres 
and/or inflate as necessary. 


(ii) Steering Linkage 
Lack of lubricant in steering or 
linkage. Examine thoroughly and 
lubricate. 

(i141) Worn Swivel Pins 
Check she condition of the swivel pins 
and steering linkage, renew all worn 
parts. 

(iv) Ram Unit 
Less of pressure in the ram urit due 
to fluid leakage past the piston. 
Dismantle ram unit, renew all worn 
component parts. 

(f) 


() 


Snatch or Thump in Initial Movement of 
Steering Wheel 


Loose Anchorage oF Ran Unit 

Examine the anchorage of the ram unit 
and tighten as necessary, or replace 
worn anchor rubbers. 


Steering Linkage 


Check the centre bearing of the steer- 
ing pivot lever for excessive end-float 
end wear; there should be complete 
freedom without any slackness. Examine 
steering linkage, renew all worn 
component parts as necessary. 
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FRONT SUSPENS| ON 
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FRONT SUSPENSION 


Deseription ROUTINE MAINTENANCE 

Each wheel is independently suspended by The suspension coil springs and anti-roll 
means of a pedestal to which the swivel axle bar require no maintenance attention. 
is attached. The pedestal is supported at 
the top and bottom by transverse links Hydsen te Dempers 
mounted on the frame on metalastik bushings. The hydraulic dampers are of the telesco- 
Fore and aft movement is controlled by a pic type and no replenishment with fluid is 
torque link bolted to the pedestal and required. 


mounted on the frame on a metalastik bushing. 


EVERY 3,000 MILES (5,000 KM) 


A coil spring, located between the lower Wheel Swivels 


transverse link and a ‘turret’ welded to the 


frame, encloses a telescopie hydraulic Lubricate the nipples (four per car) 
damper. The damper is attached at the top fitted to the top and bottom of the wheel 
to a bracket bolted to the top face of the swivel. 


frame 'turret' and is bolted to the lower 
transverse link. Pedestal 

Lubricate the nipples (two per car) serew- 
ed in the end of the bolt attaching the 


pedestal to the lower transverse link. 


The wheel hub is supported on two taper 
roller bearings, the inner races of which 
fit on the tapered shaft of the swivel axle 


assembly. Caution: Lack of lubrication at these points 
An anti-roll bar, fitted between the two may cause stiff steering. 
torque links, is attached to the chassis by Transverse Link 


tnsuiated brackets: Lubricate the nipsles (2 per car) fitted 


to the outer end of the top transverse link. 


DATA 

Type Independent - coil spring 
Dampers Telescopic hydraulic 
Castor angle 2 

Camber angle 1.1/2° positive 

Swivel inclination 6° 43" 


RECOMMENDED LUBRICANTS 


REGENT 
Component CASTROL | sHeTI, | ESSO BLP. pucKHAM | CALTEX 
TEXACO 
Wheel Castrol- | Retinax } Esso Energrease | 5.B.10 | Marfox 
Bearings ease A Multi- All- 
LM. Purpose Purpose 


EVERY 12,000 MILES (20,000 KM) 


Wheel Bearings 


At the recommended intervals it is necessary to dismantle the front wheel hubs, thoroughly 
clean out the old grease and repack the taper roller bearings with one of the recormended 
high melting point greases. 


Apply a coating of grease to the inside of the hub between the outer races of bearings. 
Apply a light coat of grease to the stub axle shaft. DO NOT PACK THE HUB WITH GREASE. 


Half fill the hub cap with grease and refit. 


When the hub has been refitted, adjust the bearing until no end float is apparent as 
detailed on page J. 
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FRONT SUSPENSION 


WHEEL HUB ASSEMBLY 
Removal 


Jack up the front of the car and place 
stands under the chassis side members. 


Remove the road wheel. 


Unserew the dust cap with the special 
tool provided in the tool kit (early cars). 
Pry off the dust cap and unscrew the adaptor 
(later cars). 


Knock back the tabs and unserew the 
ealiper mounting bolts. Note any shims which 
may be fitted at the mounting points for 
centralisation of the disc, Remove the 
bolts and tab locking strip. Unscrew the 
hydraulic brake pipe unions and withdraw the 
ealiper. 


Knock back the tab washer (51-Fig.1) and 
remove the nut (50) securing the hub to the 
swivel axle. 


Disengage the tab washer (49) from the 
bearing adjusting nut dowel peg (48) and 
unscrew the mut (47). 


The hub assembly (44) can now be withdrawn 
by hand. 


Dismantling 

Extract the grease seal (42). Withdraw 
the inner races of the taper bearings. If 
new bearings are to be fitted, the outer 
races may be drifted out. 


Refitting 

Refitting is the reverse of the removal 
procedure, but the bearings must be re- 
lubricated as detailed in 'RCUTINE MAINTEN- 
ANCE' at the beginning of this section. 
Adjust the hub bearings as described uncer 
the next heading. 


Refit the brake caliper ensuring that it 
is correctly aligned and bleed the system as 
detailed in Section L, 'BRAKING SYSTEM'. 


Bearing End-Float Adjustment 


There should be no end float in the bear- 
ings when the hub has been refitted correctly. 


Serew on the bearing adjusting nut until 
almost no end float is apparent. Locate the 
Locking washer on the dowel peg of the 
adjusting nut. Fit the tab washer and axle 
nut, tightening securely. Fit the dust cap 
and road wheel and check that the wheel spins 
freely with no binding. 


Key to Fig. 1 


Bottom transverse link 
assembly (R.H.). 
Bearing (Metalastik) 
Spring. 

Rubber seating. 
Pedestal (R.H.). 
Bearing (Metalastik) 
Spherical bearing. 
Bush. 

Shim, 

Retaining plate. 

Cover (rubber). 

Tube. 

Retainer. 

Grease nipple. 

Pedestal adjuster (R.H.). 
Transverse link member. 
Bush (Metalastik). 

Oil retainer (rubber). 
Fork end assembly. 
Grease nipple. 

Torque assembly (R.H.). 
Bush (Metalastik). 
Swivel axte. 

Swivel pin. 

Needle roller. 


Cap. 

Oil seal (cork). 

Oil seal cap. 
Adaptor. 

Grease nipple. 
Sealing ring. 

Cotter pin. 

Felt washer. 
Retainer. 

Thrust pad. 

Bottom cover. 

Shim. 

Grease nipple. 
Steering arm (R.H.). 
Hose bracket (R.H.). 
Adaptor plate (R.H.). 
Oil seal. 

Distance piece. 
Front hub assembly (R.H.). 
Inner bearing. 

Outer bearing. 
Adjusting nut. 

Peg. 

Tab washer. 

Nat. 

Tab washer. 

Cap. 

Rubber seal. 
Anti-roll bar. 
Bracket. 

Bracket. 

Rubber sleeve. 
Clip. 

Spindle. 

Rubber buffer. 
Washer. 

Front shock absorber. 


Fig. 1 Exploded view of the front suspension. 
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FRONT SUSPENSION 


SWIVEL AXLE ASSEMBLY 
Removal 


Remove the hub assembly as detailed on 
page J. 


Disconnect the track rod ball pin from 
the steering arm. 


Unscrew the adaptor (29-Fig.1) and grease 
nipple (30) from the top of the swivel pin 
(24), Remove the oi] seal cap (28), cork 
oil seal (27), bearing cap (26) and needle 
roller bearings (25). 


Drift out the cotter pin (32) securing 
the swivel pin in position. 


Unserew the two setscrews securing the 
bottom cover (36) collecting the shims (37) 
and thrust pad (35). 


Drift out the swivel pin collecting the 
felt washer (33), washer retainer (34) and 
rubber ring. 


Remove the four bolts securing the swivel 
axle and steering arm to the pedestal and 
withdraw the assembly. 


Refitting the Swivel Axle Assembly 


If a new bearing and bottom bush are to 
be fitted, the existing race and bushing may 
be drifted from the bore of the axle assembly. 


Press the inner race of the needle bearing 
into the top bore of the axle assembly until 
the edge of the race is flush with the lower 
face of the top boss. 


Coat the race liberally with grease and 
fit the needle rollers. Fit the bearing cap. 


Press in the lower bushing, leading with 
the end in which the oil groove machined in 
the inner bore of the bushing does not break 
through the edge. 


If a new swivel pin is to be fitted, check 
the fit of the pin in the boss of the pedestal. 
Due to machining tolerances the bore of the 
pedestal boss may need to be polished and the 
countersink increased to accept the shoulder 
of the pin, Thoroughly clean off all swarf 
and filings after this operation. 


Place the felt washer and retaining washer 
on top of the bushing. Place the rubber ring 
in the groove machined in the upper face of 
the pedestal boss. 


Assemble the swivel axle to the pedestal 
with the swivel pin. Tap the pin until the 
bushing is correctly located. This ean be 


J.6 


felt when the shoulder of the pin butts 
against the lower face of the pedestal boss. 


Fit a dummy cotter pin to locate the 
swivel pin. Place the thrust washer in 
position with a smear of grease. 


Fit the shim pack (approximately seven 
shims) and the end cover tightening the 
setscrews fully. 


Adjust the shim pack until all clearance 
between the pedestal boss and the swivel is 
removed. 


Add a further .005" (.13 mm) shim to give 
the correct clearance, Fit the cork oil 
seal, Locate the seal cap dimple in the 
countersunk hole in the top of the swivel 
pin, and screw in the adaptor and grease 
nipple. 

Remove the dummy pin and fit a new cotter 
pin, 


PEDESTAL 
Removal 


Support the suspension under the lower 
transverse link. 


Remove the wheel hub and axle assembly as 
described previously. 


Remove the long bolt securing the torque 
link to the chassis side member. 


Withdraw the bolt securing the top trans- 
verse link to the pedestal. 


Withdraw the bolt securing the boLtom 
transverse link to the pedestal. 

Disconnect the anti-roll bar collecting 
the washers and rubber buffers. 


Withdraw the pedestal. 


Dismantling 


Withdraw the four bolts securing the 
torque link to the pedestal and ease the 
torque link from the locating dowel. 


Remove the four bolts securing the bearing 
assembly to the pedestal. 


Withdraw the revaining plates, bearing end 
tubes, shims and rubber covers from the bear- 
ing. 

Press out the retaining bushes and the 
spherical bearing from the pedestal. 


Reassembly 


Fit the spherical bearing and two retain- 
ing bushes to the pedestal. 


FRONT SUSPENSION 


EARLY CARS - MAJESTIC MAJOR AND LIMOUSINE 


GREEN & WHITE 


Compression 
under 
Statice Load 
Length 8.25" 
under 


Static Load }| (20.96em) 


5.0" 6.1" 


(12.7em) 


(15.49em) 
8.25" 
(20.96em) 


8.25" 


(20.96em) 


14.1" 
(35. 81cm) 


Compression 6.80" 
under Static 
Load (17.27em) 
Length under 
Static Load 


7.45" 


Compression 


under Static 

Load (18.920m) 
Length under 6.7" 
Static Load (17,.02em) 
Free Length 14,15" 


(35.94em) 


Assemble the rubber covers, shims and 
retaining plates. Fit the end tubes in the 
rubber covers. 


Fit the assembly to the pedestal with the 
end covers and four retaining bolts. 


Add or remove shims until it is just 
possible to move the spherical bearing 
utilizing a 12" x 1/2" (304.8 x 12.7 mm) rod 
as a lever. 
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13.25" 
(33.66cem) 


14.35" 
(36.45em) 


Refitting 

Refitting is the reverse of the removal 
precedure, The castor and camber angles 
must be adjusted as detailed on page J. 


SPRINGS 


Springs of varying load capacities may 
be fitted and can be identified by different 
colour splashes of paint on one coil as 
detailed in the chart. 


When replacing springs IT IS ESSENTIAL 
that both springs are of the same rating - 
both have the same identifying colour splash 
- as those removed. 


NOTE: The springs fitted to later cars are 
not INDIVIDUALLY interchangeable 
with those that they supersede but 
may be fitted to early cars IN PAIRS 
if required. Majestic Major cars 
fitted with the later type springs 
have a rubber sandwich ring fitted 
between two rubber seating rings on 


the top meunting. 
Removal 


Remove the bolt securing the top trans- 
verse link to the pedestal. 


Withdraw the setserews securing the 
bottom plate to the front chassis cross 
member. 


Remove the two nuts ang washers securing 
the shock absorber to the top bracket. 


Lever the top suspension downward and 
remove the spring collecting the seating 
rubbers. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


FRONT SUSPENSION 


HYDRAULIC DAMPERS 


The telescopic hydraulic dampers are of 
the sealed type with no provision for adjust- 
ment or ‘topping up’ with fluid, Therefore, 
in the event of a damper being unserviceable, 
a replacement unit must be fitted. 


Before fitting a damper to a car it is 
advisable to carry out the following proce- 
dure to 'bleed' any air from the pressure 
chamber which may have accumulated due to 
the damper having been stored in a horizontal 
position. Hold the damper in its normal 
vertical position with the shroud uppermost 
and make several short strokes (not extend- 
ing more than half-way) until there is no 
lost motion and finish by extending the 
damper to its full length once or twice. 

Do not extend the damper fully until several 
short strokes have been made first. 


After 'bleeding' the dampers should be 
kept in their normal upright position until 
fitted to the car. 


Removal 


Remove the two nuts, washers and rubber 
buffers from the top damper mounting, Remove 
the three set bolts securing the mounting 
bracket to the frame turret. 


Withdraw the bolt securing the damper to 
the bottom transverse link collecting the 
front and rear mounting bosses, Compress 
the damper, 


Remove the damper through the aperture 
in the frame ‘turret’. 


Refitting 

Refitting is the reverse of the removal 
procedure, Ensure that the top rubber 
buffers and the bush in the bottom eye of 
the damper are in good condition. Replace 
if unserviceable, 


UPPER TRANSVERSE LINK 
Removal 


Support the suspension under the lower 
transverse link, 


Remove the two bolts securing the top 
transverse link to the pedestal and frame 
bracket. Withdraw the link. 


Ensure that the metalastik bushing in the 
link eye is in good condition. Replace if 
unserviceable, 
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Refitting 

Refitting is the reverse of the removal 
procedure. Check that the camber setting 
is not disturbed. See details under 'Adjust- 
ing Camber Angle’. 


LOWER_TRANSVERSE LINK 
Removal 


Support the suspension under the wheel 
hub. 


Remove the bolt securing the damper to 
the lower transverse link. Withdraw the 
front and rear bosses. 


Remove the setscrews securing the bottom 
plate to the chassis cross member. 


Remove the two bolts securing the link 
to the pedestal and the chassis cross member. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


ANTI-ROLL BAR 
Removal 


Reise the front of the car and place 
stands under each lower transverse link. 


Remove the nuts Pig. 1, securing the 
supporting brackets (55) to the chassis 
side members. 


Remove the split pins and unscrew the 
nuts attaching the anti-roll bar spindle 
(59) to the torque links (21). Collect the 
washers (61) and rubber buffers (60). 


Lift off the brackets (56) retaining the 
anti-roll bar in the support brackets (55). 
Release the clips (58) retaining the rubber 
sleeves (57) on the anti-roll bar. 


Remove the split pins and unscrew the nuts 
retaining .the spindle to the anti-roll bar. 
Collect the washers and rubber buffers. 


Replace any rubber buffers and sleeves 
that may be perished or cracked. 


Refitting is the reverse of the removal 
procedure. 


CASTCR ANGLE ADJUSTMENT 


Check that the car is full of petrol, oil 
and water. If not, additional weight must 
be added to compensate for, say, a low level 
of petrol (the weight of 10 gallons of petrol 
is approximately 80 1b - 36 kg). 


FRONT SUSPENSION 


Ensure that the tyre pressures are correct 
and that the car is standing on a level 
surface. 


Using an approved gauge, check the castor 
angle. 


Castor angle 2° Pos. (Majestic Major cars 
without power steering 30'). 


Adjustment is effected by slackening off 
the bolts securing the torque link to the 
pedestal and moving the pedestal in the 
slots of the torque link by means of the 
adjuster screws. 


Slackening off the bottom adjuster screw 
and tightening the upper screw increases 
the castor angle. Reversing the procedure 
decreases the castor angle. 


When the castor angle is correct tighten 
the lock nut on the adjuster screws and fully 
tighten the bolts securing the pedestal to 
the torque link. 


If any adjustment is made to the castor 
angle, the front wheel alignment must be 
checked and, if necessary, reset. 


Pig. 2 Castor angle adjusting screws. 


Fig. 3 Camber angle adjusting screws. 


Camber Angle Adjustment 

Check that the car is full of petrol, oil 
and water. If not, additional weight must 
be added to compensate for, say, a low level 
of petrol (the weight of 10 gallons of petrol 
is approximately 80 Ib (36.28 kg). 


Ensure that the tyre pressures are correct 
and that the car is standing on level ground, 


Line up the front wheel, being checked, 
parallel to the centre line of the car. 
Using an approved gauge; check the camber 
angle. 


Camber angle 1° 30' Pos. (Majestic Major 
cars without power steering 30' Pos). 


Adjustment 1s effected in the following 
manner. Withdraw the bolt securing the top 
transverse link (16-Fig.1) to the pedestal; 
serewing in the forked end (19) of the link 
inereases the camber angle and unscrewing 
decreases the camber angle. 


NOTE: One complete turn of the forked end 
of the transverse link alters the 
camber angle by 30'. 


Check the other front wheel in a similar 
manner. If any adjustment is made to the 
camber angle, the front wheel alignment 
should be checked and, if necessary, reset. 
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Description 
Data 


Routine Maintenance 
Rear springs 
Hydraulic dampers 

Rear Springs 
Removal 
Dismantling 
Assembling 
Refitting 

Hydraulic Dampers 
Removal 
Refitting 


INDEX TO SECTION K 


REAR SUSPENSION 


K.3 
K.3 


REAR SUSPENSION 


Deseription The front eye of the spring is bolted 
All models are fitted with telescopic to a bracket which’ in turn, is..secured’ to 

shock absorbers and underslung semi- Atlee rene side:menber with four 

elliptic rear springs which are pivoted at s yhoo: ts < 

the front and shackled at the rear. Metal- Two U-bolts secure each spring to the 

astik bushings are pressed into the eyes at rear axle and are retained by four nyloc 

the front and rear of the springs and also nuts under the spring bottom plate. 


into the spring shackles. Damping of the rear suspension is con- 


The shackle, to which the spring is trolled by hydraulic telescopic shock 
bolted, is attached to the chassis cross absorbers located between brackets welded 
member with a bolt, washer, and nut. to the rear axle and the chassis frame. 

DATA 


==4 may | 


Free Camber 


Rear Springs 
Model 


Static Load 


db.in.} kgm. | lb. 
2 139 1.599 594 


Majestic Major (R.H. Drive) 


Majestic Major (L.H. Drive) 
R.H. side 


Majestic Major (L.H. Drive) 
L.H. side 


Limousine (R.H. Drive) 


6.5" 
{165.1 mm) 


7.2" 
(182,88 mm) 
7.5" 

(290.5 mm) 


7.5" 
(190.5 mm) 


Limousine (L.H. 
RH. 


(Ga est Stall all 
eee ea ied aa 


Limousine (L.H. 655.13 8.2" 
L.H. (208.28 mm) 
Number of Leaves (All models except Majestic Major R.H. Drive) 10 


" " " 


Majestic Major R.H. Drive 9 
Thickness of leaves 


- bottom 8 B/E" (4.76 mm) 

- top 2 7/32" (5.56 mm) 
Total thickness 1.9% (48.2¢ mm) 
Diameter of spring eye 1.062" (26.92 mm) 
Length between eye centres (with spring flat) 46" (1168.4 mm) 


REAR SUSPENSION 


ROUTINE MAINTENANCE 
EVERY 6,000 MILES (10,000 KM.) 


Rear Springs 


Spray the rear springs sparingly with 
penetrating oil keeping the oil away from 
the rubber bushings and brake dises. 


Hydraulic Dampers 


The hydraulic dampers are of the sealed 
type and no replenishment with fluid is 
required. 


REAR SPRINGS 
Removal 


Jack up the rear of the car and place 
stands under the rear axle. 


Withdraw the bolt securing the spring to 
the rear shackle. Withdraw the four bolts 
securing the spring front mounting bracket 
to the chassis frame. 


Remove the four nyloc bolts retaining 
the two U-bolts to the spring bottom plate. 


Withdraw the spring complete with front 
mounting bracket. Remove the eye-bolt 
securing the spring to the front mounting 
bracket. 


Dismantling 

File off the peened over ends of the 
four spring clip screws and withdraw the 
setscrews and collect the distance pieces. 


Remove the nut and plain washer from the 
spring centre bolt. Drift out the centre 
bolt and separate the leaves. 


Assembling 


Assembling is the reverse of the removal 
procedure. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


HYDRAULIC DAMPERS 


The telescopic hydraulic dampers are of 
the sealed type and no provision for 
"topping up" with fluid is provided. There- 
fore, in the event of a damper being un- 
serviceable, a replacement unit must be 
fitted. 


Before fitting a damper it is advisable 
to carry out the following procedure to 
"bleed" any air from the pressure chamber 
which may have accumulated in the pressure 
chamber due to the damper having -been stored 


in a horizontal position. Hold the damper 
in the vertical position with the shroud 
uppermost and make several short strokes 
(not extending more than half way) until 
there is no lost motion and finish by ex- 
tending the damper to its full length once 
or twice. After bleeding, store. the 
damper in the vertical position until fit- 
ting to the car, 


Removal 


Jack up the car under the rear axle and 
remove the road wheel. 


Remove the two nuts, inner and outer 
washers and rubber bushes from the top 
mounting bracket on the chassis. 


Withdraw the anchor pin securing the 
damper to the bracket welded to the axle 
tube. 


Compress the damper and withdraw. Col- 
lect the remaining washers and rubber 
buffers. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


INDEX TO SECTION L 


BRAKES 


Description 
Retractor Operation 


Handbrakes 


Data 


Routine Maintenance 


Recommended Brake Fluid 


Bleeding the Brake System 
The Master Cylinder 


Removal 


Renewing the Master Cylinder Seals 

Master Cylinder Push-Rod Free Travel 
fhe Brake Assembly 

Assembling 

Renewing Friction Pads 

Renewing Brake Piston Seals 

Renewing Uandbrake Friction Pads 
Friction Pad Carriers 

Removal 

Dismanz] ing 

Assembling 

Refitting 
Handbrake Compensator Assembly 

Removal 

Refitting 


Brake Fluid Level _and Handbrake Warning 
Logit 


Deseription 
The 6.7/8" Vacuum Servo Unit 


Deseription 
Operation 
Removal 
Dismantling 
Assembling 
Refitting 
Type 8 Vacuum Servo 

Description 
Operation 


Removal 


INDEX TO SECTION L 


BRAKES 


Description 
Retractor Operation 


Handbrakes 


Data 


Routine Maintenance 


Recommended Brake Fluid 


Bleeding the Brake System 
The Master Cylinder 


Removal 


Renewing the Master Cylinder Seals 

Master Cylinder Push-Rod Free Travel 
fhe Brake Assembly 

Assembling 

Renewing Friction Pads 

Renewing Brake Piston Seals 

Renewing Uandbrake Friction Pads 
Friction Pad Carriers 

Removal 

Dismanz] ing 

Assembling 

Refitting 
Handbrake Compensator Assembly 

Removal 

Refitting 


Brake Fluid Level _and Handbrake Warning 
Logit 


Deseription 
The 6.7/8" Vacuum Servo Unit 


Deseription 
Operation 
Removal 
Dismantling 
Assembling 
Refitting 
Type 8 Vacuum Servo 

Description 
Operation 


Removal 


INDEX TO SECTION L Continued 


BRAKES 


Refitting 
Dismantling 
Assembling 


L.2 


BRAKES 


Deseription 


Each wheel brake unit comprises a hub 
mounted dise rotating with the wheel, and 4 
braking unit rigidly attached to the 
Suspension member. The brake unit consists 
of a caliper which straddles the disc and 
houses a pair of rectangular friction pad 
assemblies, each comprising @ pad and 
securing plate. These assemblies. locate 
between a keep plate bolted to the caliper 
bridge and two support plates accommodated 
in slots in the caliper jaw. Cylinder 
blocks bolted to the outer faces of the 
caliper accommodate piston assemblies which 
are keyed to the friction pad assemblies. 

A spigot formed on the outer face of each 
piston locates in the bore of a backing plate 
with an integral boss grooved to accommodate 
the collar of a flexible rubber dust seal. 
The outer run of the seal engages a groove 
around the block face and so protects the 
assembly from intrusion of moisture and 
foreign matter. A piston seal is located 

in a groove at the outer end of the piston. 


RETRACTOR OPERATION 


The retractor unit consists of the 
retractor pin pressed into the cylinder block 
and the retractor bush, washer, return spring 
and spring retainer peened into the piston. 


When the brakes are applied, *he piston 
moves the frietion pad towards the disc. 
The retractor bush grips the pin holding the 
Spring retainer and the return spring against 
the washer. The piston, in moving the 
distance between the pad and dise, compresses 
the return spring and when the brakes are 
released the return spring expands allowing 
the pads to maintain the normal 'brakes off' 
clearance of approximately .008" - .010" 
(20-25 mm) as before. 


When the pad wears and has not made contact 
with the disc by the time the washer has fully 
compressed the return spring, the washer will 
move the retractor bush down the pin until 
the pad contacts the disc. The retractor 
bush stops in this new position and when the 
brakes arc rcleased, the return spring 
expands allowing the pads to maintain the 
normal ‘brakes off' clearance. 


HANDBRAKES 


The handbrakes are attached to the rear 
brake caliper bodies but form an independent 
mechanically operated system carrying its 
own friction pads. 
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FLUID. 
COMEETION. 


LBRAKE OFF 
RETRACTOR SPRING: 
SPRING RETAINER. 
RETRACTOR PIN 


RETRACTOR BUSH 


2. BRAKE ON 


RETRACTOR SPRING. 
UNDER COMPRESSION 


3 BRAKE ON 


RETRACTOR BUSH DRAWN 
ALONG PIN BY PISTON 
AS PAD WEARS 


4 BRAKE OFF 


BUSH RETAINS ITS NEW 
POSITION ON PIN AND 
SPRING RETURNS TO 
NORMAL POSITION, 
THUS RESTORING 
CORRECT CLEARANCE 
BETWEEN PAD AND DISC 


Fig. 1 Operation of self-adjusting mechanism. 
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Each handbrake consists of two carriers, 
one each side of the brake dise and attached 
to the inside face of each carrier by means 
of a special headed bolt is a friction pad. 
The free end of the inner pad carrier is 
equipped with a pivot seat to which the 
forked end of the operating lever is attached. 
A trunnion is also mounted within the forked 
end of the operating lever and carries the 
threaded end of the adjusting bolt on the 
end of which is a self-locking nut. The 
adjuster bolt passes through the outer pad 
carrier and its hemispherically shaped head 
seats in a suitable recess in the outer 
carrier. 


DATA 
Make 
Type 
Brake disc diameter - front 

- rear 
Master cylinder bore diameter 
Master cylinder stroke 
Servo unit type (early cars) 
Servo unit type (later cars) 
Main friction pad - material (early cars) 
Main friction pad - material (later cars) 


Handbrake friction pad - material 


ROUTINE MAINTENANCE 
Weekly 


The fluid reservoir for the hydraulic 
brakes is attached to the front of the body 
scuttle, 


At the recommended intervals, check the 
level of the fluid in the reservoir which 
should be 1" (25.4 mm) below the top of the 
filler neck when the filler cap is removed. 


First, disconnect the electrical cable 
from the side terminal. Unscrew the filler 
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Fig. 2 Showing the correct method of releasing 
the handbrake lever. 


Dunlop 

Bridge type with quick change pads 
12.1/2" (327.5 mn) 

12" (304.8 mm) 

7/8" (22.23 mm) 

1.3/8" (34.92 mn) 

Lockheed 6.7/8" Suspended vacuum 
Lockheed Type 8. 8" 

M.33 Mintex 

Mintex M.59 

Mintex M.34 


cap and ‘top up’ as necessary to the 
recommended level. Insert the combined 
filler cap and float slowly into the 
reservoir to allow for displacement of fluid 
and screw down the cap. Wipe off any fluid 
from the top of the cap and connect the cabie 
to the terminal. 


NOTE: An indication that the fluid level is 

“~~ becoming low is provided by an 
indicator pin protruding through the 
moulded cap. 


First, press down the indicator pin 
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it to return to its normal 
position; when the indicator pin can 
be lifted with the thumb and fore- 

finger from this position the fluid 

level is low and the hydraulic system 
must be checked immediately for leaks 
and the brake friction pads for wear 
before the fluid reservoir is topped 


and allow 


up. 


Fig. 3 Location of brake fluid/handbrake 
warning light, 


Brake Fluid Level and Handbrake Warning Light 


A warning light (marked - ‘Brake Fluid - 
Handbrake') situated on the facia panel 
behind the steering wheel, serves to indicate 
if the level in the brake fluid reservoir has 
become low, provided the ignition is switched 
‘on'. As the warning light also is illu- 
minated when the handbrake is applied, the 
handbrake must be fully released before it is 
assumed that the fluid level is low. If, 
with the ignition 'on' and the handbrake 
fully released, the warning light is illu- 
minated the brake fluid must be 'topped up’ 
immediately. 


As the warning light is illuminated when 
the handbrake is applied and the ignition 
is 'on', a two-fold purpose is served. | 
Firstly, to avoid the possibility of driving 
away with the handbrake applied. Secondly, 
as a check that the warning light bulb has 
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not ‘blown’; if, on starting up the car 
with the handbrake fully applied, the 
warning light does not beeome illuminated, 
the bulb should be changed immediately. 


NOTE: If it is found that the fluid level 
falls rapidly indicating a leak from 
the system, the car should be taken 
immediately to the nearest Daimler 
dealer for examination. 


Footbrake Adjustment 


Both the front wheel and rear wheel brakes 
are so designed that no manual adjustment to 
compensate for friction pad wear is necessary‘ 
as this automatically takes place when the 
footbrake is applied. 


Handbrakes 


The mechanically operated handbrakes are 
attached to the rear caliper bodies but form 
an independent mechanically actuated system 
carrying their own friction pads and individ- 
ual adjustment. 


To adjust the handbrakes to compensate 
for friction pad wear, which will be in- 
dicated by excessive handbrake lever travel, 
earry out the following procedure. 


Unscrew the adjuster bolt and insert a 
-004" (.10 mm) feeler gauge between the face 
of one handbrake pad and the dises. Screw 
in the adjuster bolt until the feeler gauge 
is just nipped. Withdraw the feeler gauge 
and check the disc for free rotation. Repeat 
for the other side. 


If, after carrying out the above adjust- 
ment, satisfactory travel of the handbrake 
is not obtained, slacken off the locknut 
securing the fork ends to the rod from the 
centre idler lever to the rear idler lever 
and screw in the rod to take up excess 
slackness in the linkage. Tighten the lock- 
nut and re-check for excess travel of: the 
handbrake. 


EVERY 3,000 MILES (5,000 KM) 


Frietion Pads - Examination for Wear 


At the recommended intervals, or if a 
loss of braking efficiency is noticed, the 
prake friction pads (2 per brake) should be 
examined for wear; the ends of the pads can 
be easily observed in the calipers. When 
the friction pads have worn down to a thick- 
ness of approximately 1/4" (7 mm) they should 
be renewed. 
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Friction Pads - Renewal 


To renew the friction pads, unscrew the 
bolt attaching the friction pad retainer to 
the caliper and extract the bolt. Withdraw 
the pad retainer. 


Insert a piece of strong cord (or wire) 
through the hole in the metal tag attached 
to the friction pad and withdraw the pad by 
pulling on the cord. 


To enable new friction pads to be fitted, 
it will be necessary to force the pistons 
back into the cylinder bores using Service 
Tool No. 7840 or two screwdrivers. 


Before doing this, it is advisable to 
half empty the brake fluid reservoir other- 
wise forcing back the pistons will eject 
fluid from the reservoir with possible 
damage to the paintwork. When all new 
frietion pads have been fitted, top up the 
fluid reservoir to the recommended level and 
bleed the system of air. 


Insert new friction pads into the caliper 
ensuring that the slot in the metal plate 
attached to each pad engages with the button 
in the centre of each piston. 


Finally, refit the friction pad retainer 
and secure with the bolt and nut. Apply the 
footbrake a few times to operate the self- 
adjusting mechanism so that normal travel of 
the pedal is obtained, 


Brake Servo Air Cleaner (Early Cars) 


At the recommended intervals the brake 
ir cleaner, which is attached to the 
knead, should be removed and washed in 


methylated spirits. After cleaning, re- 
lubricate the wire mesh with brake flui 


In the case of the brake servo a 
cleaners fitted to later cars, the 
above instructions are not 
applicable. The air cleaner should, 
however, be rer. and examined 
every 12,000 MILES (20,¢ and, 
if dirt is present, blown cut with 
an air Line. 


“OMMENDED BRA Ful 


Castrol/Girling Urisson Cluteh/Brake is 
sivommended, This conforms to S.A.E./0 R3 
Specification modified for additional safety 
uo give a higher boiling point. Where this 
is not available, only fluid guaranteed to 
conform to S.A.E.70 R3 Specification may be 
used as an alternative after fully draining 
and flushing the system. 
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BLEEDING THE BRAKE SYSTEM 


The following procedure should be adopted 
either for initial priming of the system or 
to bleed in service if air has been permitted 
to enter the system. This latter condition 
may cccur if connections are not maintained 
properly tightened, or if the master cylinder 
periodic fluid level cheek is neglected. 
During the bleeding operation it is important 
that the level of fluid in the reservoir is 
kept topped up to avoid drawing air into the 
system. It is recommended that new fluid is 
used for this purpose. 


Check that all connections are tightened 
ané all bleed serews closed. 


Fill the reservoir with brake fluid of 
the correct specification. 


Attach the bleeder tube tc the bleed 
screw on the near side front brake and 
immerse the open end of the tube in a small 
quantity of fluid contained in a clean glass 
dar. Slacken the bleed screw and operate 
the brake pedal slowly backwards and forwerds 
through its full stroke until fluid pumped 
into the jar is reasonably free fron air 
bubbles. Keep the pedal depressed and clcse 
the bleed screw. Release the pedal, Repeat 
for each brake in curr. 


Repeat the compiete bleeding sequence 
until the brake fluid pumped into Jar 
is completely free from air oubbles. 


Lock all bleed serews and finally regulate 
the fluid level in tne reservoir. 


orking load to the brake 
cf tw Shree minutes 
ire sysver for leaks. 


Apply normal 
pedal for a period 
ard examine tne er. 


Brake Overkaul - frecautions 


system is designed te 
imam <£ attenticn and, 
draulie fluid level is not 


1 below the recommended level, 
ro defects should nersally occur. Fluic 
oss must be sur nied by periodically 
topping up the reservoir fluid cf the 


same specification as that in the system. 
If tne recommended brand of fluid is net 
available and it is intended to use one cf 
the alternative approved orands, the 
complete system must be drained before the 
substitution of one trand for another. It 
is not permissable to top up the reservoir 
with an alternative approved brand of fluid. 


The presence of air in a system of this 
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type will be indicated by sluggish response 
of the brakes and spongy action of the brake 
pedal. This condition may be due to air 
induction at a loose joint or at a reservoir 
in which the fluid has been allowed to fall 
to a very low level. These defects must 
inmediately be remedied and the complete 
system bled. Similarly, bleeding the system 
is equally essential following any servicing 
operation involving the disconnecting of 
part or whole of the hydraulic system. 


The following instructions detail the 
procedure for renewal of component parts and 
for complete overhaul of the dise brakes, 
handbrakes or master cylinder. The units 
should be thoroughly cleaned externally 
before dismantling. Brake system fluid 
should be used for cleaning internal 
components and, except where otherwise 
stated in these notes, the use of petrol, 
paraffin or chemical grease solvents should 
be avoided as they may be detrimental to the 
rubber components. Throughout the dis- 
mantling and assembling operation it is 
essential that the work bench be maintained 
in a clean condition and that the components 
are not handled with dirty or greasy hands. 
The precision parts should be handled with 
extreme care and should be carefully placed 
away from tools or other equipment likely to 
cause damage. After cleaning, all components 
should be dried with a lint-free rag. 


When it is not the intention to renew the 
rubber components, they must be carefully 
examined for serviceability. There must be 
no evidence of defects such as perishing, 
excessive swelling, cutting or twisting, and 
where doubt exists, comparison with new parts 
may prove to be of assistance in making an 
assessment of their condition. The flexible 
pipes nust show no signs of deterioration or 
damage and the bores should be cleaned out 
with a jet of compressed air. No attempt 
should be made to clear blockage by probing 
as this may result in damage to the lining 
and serious restriction to fluid flow. 
Partially or totally blocked flexible pipes 
should always be renewed. When removing or 
refitting a flexible pipe, the end sleeve 
hexagon (A. Fig. 2) should be held with the 
appropriate spanner to prevent the pipe from 
twisting. A twisted pipe will prove detrimen- 
tal to efficient brake operation. 


THE MASTER CYLINDER 


The master cylinder is mechanically linked 
to the footbrake pedal, and at a ratio 


Fig. 4 Flexible hose connection, Hold hexagon 
“A” with spanner when removing locknut 
“cn, 


proportionate to the load applied, provides 
the hydraulic pressure necessary to operate 
the brakes. The components of the master 
cylinder are contained within the bore of a 
body which, at its closed end has two 90 
opposed integral pipe connection bosses. 
Integrally formed around the opposite end 
of the cylinder is a flange provided with 
two holes for the master cylinder attachment 
bolts. In the unloaded condition, a spring 
loaded piston carrying two seals (see Fig. 8) 
is held against the underside of a circlip- 
retained dished washer at the head of the 
cylinder. A hemispherically ended push-rod 
seats in a similarly forthed recess at the 
head of the piston. A forked end on the 
outer end of the push-rod provides for 
attachment to the pedal. A rubber dust 
excluder, the lip of which seats in a groove, 
shrouds the head of the master cylinder to 
prevent. the intrusion of foreign matter. 


A cylindrical spring support locates 
around the inner end of the piston and a 
small drilling in the head of the support 
is engaged by the stem of a valve. The 
larger diameter head of the valve locates in 
a central blind bore in the piston. The 
valve passes through the bore of a vented 
spring support and on an integral flange 
formed on the valve is a small coiled spring. 
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A lipped rubber seal registers in a groove 
around the end of the valve. This assembly 
forms a recuperation valve which controls 
fluid flow to and from the reservoir. 


When the foot pedal is in the 'off' 
position, the master cylinder is fully 
extended and the valve is held clear of the 
base of the cylinder by the action of the 
main spring. In this position the master 
cylinder is in communication with the 
reservoir, thus permitting recuperation of 
any fluid loss sustained, particularly 
during the bleeding operation of the brake 
system, 


When a load is applied to the front pedal, 
the piston moves down to the cylinder against 
the action of the main spring. Immediately 
this movement is in excess of the valve 
clearance, the valve closes under the 
influence of its spring and isolates the 
reservolr. Further loading of the pedal 
results in the discharge of fluid under 
pressure from the outlet connection, via the 
pipe lines to the brake system. 


Removal of the load from the pedal 
reverses the sequence, the action of the 
main spring returns the master cylinder to 
the extended position. 

Removal 

Drain the brake fluid reservoir and 
detach the inlet and outlet pipes from the 
brake master cylinder by withdrawing the two 
union nuts, Detach the master cylinder push 
rod from the brake pedal by removing the 
split pin and withdrawing the clevis pin, 
Remove the brake master cylinder from the 
housing situated on the bulkhead by removing 
the two nuts. 


Renewing the Master Cylinder Seais 


Ease the dust excluder clear of the head 
of the master cylinder. 


Remove the cirelip; this will release 
the push-rod complete with the dished washer, 


Withdraw the piston and remove both seals. 


Withdraw the valve assembly complete with 
springs and supports. Remove the seal from 
the end of the valve. 


Lubricate the two seals and the bore of 
the cylinder with brake fluid; fit the seal 
to the end of the valve ensuring that the 
lip registers in the groove. Fit the seals 
in their grooves around the piston. 
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Insert the piston into the spring 
support ensuring that the head of the valve 
engages the piston bore. 


Lubricate the piston with Wakefiela 
Rubber Grease H.95/59 and slide the complete 
assembly into the cylinder body taking care 
not to damage or twist the seals. The use 
of a fitting sleeve is advised. 


Position the push-rod and depress the 
piston sufficiently to allow the dished 
washer to seat properly on the shoulder at 
the head of the cylinder. Fit the circlip 
and ensure that it fully engages the groove. 


Fill the dust excluder with clean Castrol 
Red Rubber Grease. Re-seat the dust 
excluder around the head of the master 
cylinder. 


Master Cylinder Push-Rod ~ Free Travel 

When the brake pedal is in the 'off! 
position it is necessary that the master 
cylinder piston is allowed to return to the 
fully extended position, otherwise pressure 
may build up in the system causing the brakes 
to remain on. 


To ensure that this piston returns to the 
fully extended position, clearance is 
provided between the enlarged head of’ the 
push-rod, piston and dished washer. As 
this washer also forms the return stop for 
the brake pedal, no means of adjustment is 
necessary. 


The push-rod clearance will give approx- 
imately 1/4" (7 mm) free movement at the 
brake pedal pad and can be felt 1f the pedal 
is depressed gently by hand. 


THE BRAKE ASSEMBLY 


Assembling 
The assembly of the dise brake to the 
car should be carried out as follows:- 


Secure the disc to the hub. Five bolts 
are secured by spring washers and nuts, 


Fit the hub to the stub axle or half. 
Shaft as applicable. Check the end-float 
of the hub bearings which should be zero at 
the front and .002" - .004" (.05 - .10 mm) 
at the rear. It is most important that the 
hub end-float is correct, otherwise the 
brakes may tend to crag and not function 
correctly. Carry out adjustment of the 
front hub bearings as detailed on page 4 
Section 'J', and if the rear hub bearings 
as detailed on page & , Section 'H'. 
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Check the dise for true rotation by 
clamping a dial test indicator to the 
chassis so that the needle pad bears on the 
face of the dise 'Run-out' should not exceed 
0.006" (.15 mm) gauge reading. Manufacturing 
tolerances on. the dise and hub should 
maintain this truth and, in the event of the 
'pun-out' exceeding this value, the components 
should be examined for damage. 


Locate the caliper body (complete with 
cylinder assemblies) in position and secure 
with two bolts and lock plates. 


Check the gap between each side of the 
caliper and the disc. The difference should 
not exceed .010" (.25 mm) and shims may be 
fitted to centralise the caliper. 


Fig. 5 Disc brake caliper adjustment shims. 


If not already fitted, fit the vridge 
pipe connecting the two cylinder assemblies. 
Zonnect the supply pipe to the cylinder 

block and ensure that it is properly secured. 


IMPORTANT. 


It is essential that the bridge pipe is 
fitted with the 'hairpin' bend to the inboard 
cylinder block, that is, furthest from the 
road wheel. The bridge pipe carries a rubber 
identification sleeve marked 'Inner Top'. 


Renewing Friction Pads 

Brake adjustment is automatic during the 
wearing life of the pads. The pads should 
be checked for wear every 3,000 miles 
(5,000 km) by visual observation and measure- 
ment; when wear has reduced the pads to the 
minimum thickness of 1/4" (.7 mm) the pad 
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assemblies (complete with securing plates) 
must be renewed. If checking is neglected, 
the need to renew the pads. will be indicated 
by a loss in brake efficiency. The friction 
pads fitted have been selected as a result 
of intensive development and it is essential 
at all times to use only factory approved 
material. To fit the new friction pad 
assemblies, proceed as follows:- 


Remove the nut, washer and bolt securing 
the keep-plate and withdraw the plate. 


With a suitable hooked implement engaged 
in the hole in the lug of the securing 
plate, withdraw the defective pad assemblies. 


Thoroughly clean the backing plate, dust. 
seal and the surrounding area of the caliper. 


Fig. 6 Friction pad removal. 


With the aid of a special tool, press in 
the piston assemblies to the base of the 
cylinder bores as shown in Fig. 4. 


NOTE: Before doing this, it is advisable 
to half empty the brake supply tank, 
otherwise foreing back the pistons 
will eject fluid from the tank with 
possible damage to the paintwork. 
When all new friction pads have been 
fitted, top up the supply tank and 
bleed the system. 


Insert the forked end of the piston 
resetting lever into the space between the 
caliper bridge and one of the piston backing 
plates; with the fork astride the project- 
ing piston spigot and its convex face bear- 
ing on the piston backing plate, Locate the 
spigot end of the lever pin in the keep- 
plate bolt hole in-the bridge. Pivot the 
lever about the pin to force the piston to 
the base of the cylinder. Insert the new 
friction pad assembly. Repeat this operation 


for the opposite piston assembly. 


Replace the keep-plate and secure with 
the bolt, washer and nut. 


Fig. 7 Resetting pistons with special tool 
Part No, 7840 


Renewing the Brake Piston Seals (Early Cars) 


Leakage past the piston seals will be 
indicated by a fall in the level of the 
fluid reservoir or by a spongy pedal travel. 
It is recommended that the dust seal is 
renewed when fitting new piston seals. 
Proceed as follows:- 


(a) 


Withdraw the brake pads as detailed in 
the previous paragraphs. 


(b} Disconnect and blank off the supply 


pipe and remove the bridge pipe. 


(c) Remove the mounting bolts securing the 
eylinder blocks to the caliper and 
withdraw the cylinder blocks, 
Thoroughly clean the blocks externally 


before further dismantling. 
(a) 


Disengage the dust seal from the groove 
around the cylinder block face. 


{e) Connect the cylinder block to a scuree 
of fluid supply or an air line ang 
apply pressure tc ejeet the piston 
assembly. 

(#) Remove the screws securing the plate to 
the piston, lift off the plate and 


piston seal, withdraw the retractor 
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(zg) 


(h) 


(3) 


(x) 


qa) 


bush from within the piston bore. 
Carefully cut away and discard the 
dust seal. 


Support the backing plate on a bush of 
sufficient bore diameter to accommodate 
the piston. With a suitable tubular 
distance piece placed against the end 
of the piston spigot and lccated 
around the shouldered head, press out 
the piston from the backing plate. 

Care must be taken during this opera- 
tion to avoid damaging the piston. 


Engage the collar of a new dust seal 
with the lip on the backing plate 
avoiding harmful stretching. 


Locate the backing plate on the piston 
spigot and, with the piston suitably 
supported, press the backing plate 
fully home. 


Insert the retractor bush into the 
bore of the piston. Lightly lubricate 
a new piston seal with brake fluid and 
fit it to the piston face. Attach and 
secure the plate with the two screws, 
Peen lock the screws. 


Check that the piston and the cylinder 
bore are thoroughly clear. and show no 
signs of damage. 


Locate tue pi 
retractor pi 


ston assembly on the 
« With the aid of a hand 
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R.H. Rear caliper. 
Friction pad. 

Support plate. 

Retaining plate. 

Bolt, 

Nut. 

Shakeproof washer. 
Piston and cylinder. 
Bolt. 

Shakeproof washer. 
Bleed screw anc ball. 
Bridge pipe. 

R.H. Handbrake mechanism. 
Pad carrier (R.1i. inner), 
Pad carrier (L.H. outer). 
Operating lever. 

Bolt. 

Self-locking nut. 

Pivot seat. 

Clevis pin. 

Split pin. 

Washer, 

Belt. 

Retraction plate, 

Tab washer. 

Disc. 

Adaptor plate. 


TUT 


Fig, 8 Exploded view of rear brake caliper. 
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press, slowly apply an even pressure 

to the backing plate and press the 
assembly into the cylinder bore. During 
this operation ensure that the piston 
assembly is in correct alignment in 
relation to the cylinder bore and that 
the piston seal does not become twisted 
or trapped as it enters. Engage the 
outer rim of the dust seal in the 
groove around the cylinder block face. 
Ensure that the two support plates are 
in position. 


(m) Re-assemble the cylinder blocks to the 
caliper. Fit the bridge pipe. Remove 
the blank and reconnect the supply pipe. 
Bleed the hydraulic system. 


IMPORTANT 


It is essential that the bridge pipe is 
connected with the 'hairpin' bend end to the 
inboard cylinder block, that is furthest 
from the road wheel, The bridge pipe carries 
a rubber identification sleeve marked 'Inner 
Top’. 

Renewal_of Brake Piston Seals (Later Cars) 


Later cars are fitted with cast iron 
brake cylinder blocks in place of the mall- 
able iron blocks on earlier cars. 


With this change, the self adjustment is 
modified. Instead of a spring washer 
retraction is by means of a coil spring 
located in the piston. 


Also, whereas the original type had a 
separate piston and backing plate, the new 
type is of integral construction with no 
end plate. 


It is therefore, necessary when removing 
or replacing the piston seal or dust seal, 
te stretch the rubber seal over the piston. 
When replacing the piston seal, lubricate 
the seal with brake fluid before atvempting 
to refit. Take care not to damage the 
inside surface of the seal or the groove in 
the piston. 


THE HANDBRAKE 


The handbrakes are attached to the rear 
brake caliper bodies but form an independent 
mechanically operated system carrying its 
own friction pads. 


Each handbrake consists of two carriers, 
one each side of the brake disc and attached 
to the inside face of each carrier by means 
of a special headed bolt is a friction pad. 
The free end of the inner pad carrier is 
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equipped with a pivot seat to whieh the 
forked end of the operating lever is 
attached. A trunnion is also mounted withir 
the forked end of the operating lever and 
carries the threaded end of the adjusting 
bolt on the end of which is a self-locking 
nut. The adjuster bolt passes through the 
outer pad carrier and its hemispherically 
shaped head seats in a suitable recess in 
the outer carrier, 


Handbrake Friction Pads - Renewing 


Securely chock the front road wheels, 
release the handbrake and select neutral 
gear. Jack up the rear of the car and 
remove the rear road wheels. Slacken off 
the handbrake adjuster bolt situated at the 
top of the outside handbrake pad carrier 
until its end becomes flush with the nut on 
the inner handbrake pad carrier. 


Withdraw the two friction pads, one from 
each pad carrier, by slackening off the 
nuts in the side faces of the pad carrier 
and utilising a hooked tool in the drilling 
of the friction pad securing plate. 


Insert the two friction pad assemblies 
into the friction pad carriers short face 
upward ensuring that each pad securing 
plate locates the head of the retaining 
bolt protruding through the inside face of 
the pad carriers and secure by tightening 
the nuts on the outside faces. Reset the 
fork-shaped retraction plates by lifting 
the locking tabs, slackening and retighten- 
ing the two pad carrier pivot bolts anc 
lock the bolt head by turning up the 
second pair of tabs on the locking plate. 


Repeat the foregoing procedure with the 
second pair of handbrake friction pads and 
adjust the handbrake as previously detailed. 


FRICTION PAD CARRIERS 


Re val 


Securely chock the front wheels; release 
the handbrake and select neutral gear; Jack 
up the rear of the car and remove the wheels. 
Detach the brake red from the handbrake 
operating lever by removing the split pin 
and Withdrawing the clevis pin. Remove the 
two handbrake friction pads by slackening 
the nuts, one in the outer face of esch pad 
carrier, and utilising a hooked tool in the 
drilling of the friction pad securing plate. 
Detach the two friction pad carriers from 
the top of the caliper bridge by withdrawing 
the two top pivot pins and retraction plate. 
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Dismantling 


Separate the friction pad carriers by 
withdrawing the adjuster bolt exercising 
care to control the run of the self-locking 
nut in the forked end of the operating 
lever. Detach the pivot seat from the 
forked end of the operating lever by 
removing the split pin and withdrawing the 
clevis pin, Do not attempt to remove the 
spring or squared nut unless either is 
observed to be damaged and, when this action 
is necessary, clamp the spring cage to the 
carrier before drilling out the rivets. The 
pressings of the operating lever are spot 
welded together with the trunnion block in 
position and therefore cannot be removed. 


Assembling 


The assembling is the reverse of the 
dismantling procedure, but particular 
attention mst be given to the following 
points:- 


(a) That the trunnion block in the forked 
end of the operating lever has complete 
freedom of movement. 


That the spring is fitted with the 
recess in the inner friction pad carrier 
followed by the nut and bolt components 
are held firmly in place with the 
retaining cage while the latter is 
rivetted to the pad carrier. 


That the spigot of the pivot seat is a 
sliding fit in the drilling at the 
extreme end of the carrier on the 
opposite side of the spring retaining 
cage and between the forked end of the 
operating lever. 


(b) 


(ce) 


(a) That the clevis pin is a sliding fit in 
the eye of the pivot seat also the 

arillings in the extreme forked end of 
the operating lever and, together with 
the spigot seat, it is not fitted until 


the adjuster bolt has been positioned. 


That the adjuster bolt is fed through 
the spring retaining nut and spring, 
the operating bolt is then offered up 
to the outside face of the inner 
friction pad carrier and the shank of 
the adjusting screw is fed through the 
bore of the trunnion until the tip of 
the bolt shank is almost flush with the 
outer face of the trunnion, The spring 
is preloaded by inserting a screwdriver 
blade between the spring retaining nut 
and cage, the end of the bolt shank is 


(e) 
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then reset so it becomes flush with 
the trunnion face. The self-locking 
nut is offered up to the face of the 
trunnion and the adjuster bolt is 

serewed in. When the adjuster bolt 


becomes flush with the second face of 
the self-locking nut, withdraw the 
preloading screwdriver and fit the 
pivot seat. 


Fig. 9 Pre-loading the spring by inserting a 
screwdriver. 


Refitting 


Refitting is the reverse of the removal 
procedure. Replace the locking plate under 
the two pivot bolts even though the second 
pair of locking tags have still to be used. 


‘THE HANDBRAKE COMPENSATOR ASSEMBLY 
Removal 


Securely chock the front wheels; release 
the handbrake and jack up the rear of the car. 


Remove the split pins and clevis pins 
securing the brake rods to the bell crank 
lever assembly, also the split pin and 

eclevis pin securing the rear brake link to 
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the bell crank lever. 


Release the bell crank return spring from 
the rear axle, 


Remove the split pin, washer and nut 
securing the swivel assembly to the rear 
axle and withdraw the assembly. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


THE BRAKE FLUID LEVEL AND HANDBRAKE WARNING 
LIGHT 


Description 


The brake fluid level and handbrake 
warning light, situated in the facia panel, 
will indicate after the ignition has been 
switched on whether the brake fluid in the 
reservoir is at a low level or the handbrake 
has not reached the fully off position. 

This is effected by two switches, one in 
the top of the fluid reservoir and a second 
on the handbrake lever. 


Both switches are in circuit with a single 
warning lamp which is included in the 
ignition circuit. 


When the ignition is switched on and 
while the handbrake remains applied, the 
warning light will glow but will be 
extinguished when the handbrake is fully 
released with the brake fluid in the 
reservoir at a high level. 


Should the warning light continue to glow 
after the handbrake has been fully released, 
it indicates that the brake fluid in the 
reservoir is at a very low level and the 
cause must be immediately determined and 
corrected. Should the brake fluid be at a 
high level, the cause of the handbrake 
remaining on must be investigated. 


Sandbrake Warning Light Switch - Setting 


An interrupter switeh is mounted on the 
handbrake assembly with two nuts, one each 
side of the assembly. A striker plate, 
wielded to the handbrake assembly, depresses 
‘ne plunger of the interrupter switch when 
the handbrake is in the fully ‘off' position. 


To gain access to the switeh, remove the 
drive serews retaining the trim panel under 
the das!. and lower the panel. 


Examine the handbrake for full travel. 
Apply the nandbrake and switch on the ignition 
when the warning light should glow; depress 


L.14 


the plunger in the centre of the interrupter 
switch while observing the warning light; 
should the light continue to glow, check 
the brake fluid in the reservoir which may 
be low and top up to the correct level. 


Should the striker plate not be depressing 
the plunger of the switch, adjust the 
position by slackening and tightening both 
nuts on the threaded shank of the switch. 


THE 6.7/8" VACUUM _SERVO_UNIT (EARLY CARS) 


A vacuum servo unit is incorporated in 
the braking system and provides the driver 
with a degree of assistance when applying 
the brakes, thus reducing the effort 
required on the brake pedal; it is installed 
in the line between the brake master cylinder 
and the four brake calipers. 


The unit consists mainly of a control 
valve, a slave cylinder and a booster piston. 
Power for its operation is provided by 
atmospheric pressure and by vacuum from the 
inlet manifold. 


Key to Fig. 10 


(1) Handbrake lever and switch 
striker plate. 

(2) Handbrake lever mounting bracket. 

(3) Handbrake cable abuiment bracket. 

(4) Handbrake cable. 

(S) Clevis pin. 

(6) Clevis pin. 

7) Mounting bracket. 

(8) Operating lever. 

(9) Shafe. 


(1a) Clevis pin. 

5) Clevis pin. 

(16) Centre idler lever. 

7) Shaft. 

(18) Rod. 

(19) Fork end. 

20) Locknut. 

Q1) Clevis pin. 

2) Rear idler lever. 

@3 Clevis pin. 

(24) Rear brake tink. 

Q5) Clevis pin. 

(26) Bell crank lever swivel. 

7) Swivel pin. 

(28) Bell crank lever. 

29) Retum spring. 
Rod. 


GD) Rod. 

G2) Fork end. 
3) Locknut. 
34) Clevis pin. 
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Fig. 10 Exploded view of handbrake actuating mechanism. 
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When the servo unit is in the released 
position the servo piston is held off by 
means of the spring in servo piston cylinder. 


As the brake pedal is depressed, the 
hydraulic pressure created by the master 
cylinder causes the air control valve to 
admit atmospheric pressure which acts upon 
the outer face of the servo piston driving 
it inwards. 


A rod attached to its centre boosts the 
hydraulic pressure in the slave cylinder 
thus assisting the driver in applying the 
brakes without any increase of foot pressure. 


Operation 


When the vacuum servo is av rest the air 
valve piston (see Fig. 9) and the diaphragm 
assembly are in the normal position with the 
vacuum valve of the combined vacuum and air 
valve open and with the air valve closed, 
the latter being maintained in that position 
by a conieal spring. 


A pipe connection ineluded in the slave 
cylinder body communicates with the inlet 
manifold so that when the engine is running, 
vacuum is present in the chamber below the 
diaphragm in the valve housing and the slave 
cylinder. Additionally, whatever the degree 
of vacuum exists within the chamber. below 
the diaphragm, will also be present in the 
chamber above the diaphragm through drillings 
in the conical centre of the diaphragm 
assembly. The air valve at the top of the 
combined vacuum and air valve is held closed 
net only by the spring but also by the 
pressure differential across it as air 
pressure is also present on the spring side. 


Upon depressing the brake pedal, brake 
fluid is displaced from the master cylinder 
to the calipers via the slave cylinder 
incorporated in the servo unit and passes 
through a central drilling ir the slave 
eylinder piston, cup and spring support (see 
Fig. 9) ard to the pipe line through the 
adaptor. 


Hydraulic pressure generated by the 
master cylinder operating on the piston 
against the load of the centre of the 
diaphragm spring. This movement deflects 
the central portion of the diaphragm until 
it closes the vacuum valve and the seal thus 
formed isolates the vacuum source from the 
cnamber above the diaphragm in the valve 
housing, the external pipe, and the chamber 
in front of the piston in the slave cylinder. 


Key to Fig. 11 


(1). Screw. 

(2) Cover and valve, 

(3) Return spring. 

(4) Gasket. 

(S) Diaphragm. 

6) Gasket. 

(7) Balance spring. 

(8) Set screw. 

(9) Shakeproof washer. 

(10) Valve housing. 

(11) Shakeproof washer. 

(12) Nat. 

(13) Gasket. 

(14) Valve piston. 

(15) Seal. 

(16) Gasket. 

(17) Bolt (short). 

(18) Bolt (long). 

(18A)Tab washer. 

(19) Nut. 

(20) Shakeproof washer. 

(21) Hose. 

(22) Return spring. 

(23) Push rod. 

(24) Adjusting nut, 

(25) Locating washer. 

(26) Outer piston plate. 

(27) 0" ring. 

(28) Rubber cap. 

(29) Inner piston plate. 

(30) Piston ring. 

G1) Wick. 

(32) End stop. 

G3) Plain washer. 

(34) Shakeproof washer. 

G5) Nut. 

(36) Copper gasket. 

G7) Nut. 

(38) Cover and pipe. 

39) Gasket. 

(40) Set screw. 

(41) Plate. 

(42) Abutment plate. 

(43) Main vacuum cylindes, 

(44) Spigot. 

(45) Spring (shord. 
Seal. 


(47) Spreader. 

(48) Circlip. 

(49) Washer. 

(50) Distance piece. 
(SL) Piston. 

(52) Seal. 

(53) Spring support. 
(54) Main spring. 
(55) Copper gasket. 
(56) Adaptor. 

(57) Slave cylinder. 


sa Gere ms \ 
17 25 29 27 28 2 30 31 32 


23° 22 24 


57 52 50 48146 


i) () u ROO) 4 dg t -" 
a eee | 
56 55 54 53 51 49 45 44 I7 18 43 18 I8A 42 41 4039 5820 19 


OSPIIS 


Fig. 11 Exploded view of the 6. 7/8"? vacuum servo. 
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Continued movement of the air valve piston 
due to a further build-up of pressure in the 
hydraulic system opens the air vent at the 
top of the combined air/vacuum valve permit- 
ting air to enter the chamber above the 
diaphragm and so pass to the chamber behind 
the slave cylinder piston via the external 
pipe. 


This reduction in the degree of vacuum 
outwards of the servo piston causes the 
piston to move inwards, transmitting move- 
ment to the push rod allowing it to contact 
the slave cylinder piston and sealing off 
the drilling in its centre and thus creating 
a locked line of brake fluid in the hydraulic 
system between the slave cylinder and the 
calipers, Continued movement of the servo 
piston increases the hydraulic pressure in 
the slave cylinder and the hydraulic system 
thereby assisting the driver to apply the 
brakes. 


The reduction of the vacuum in the chamber 
above the diaphragm results in the creation 
of a pressure difference across the diaphragm 
in the valve housing in opposition to the 
force applied by the master cylinder to the 
air valve piston. 


When these forces balance, the inward 
deflection of the diaphragm allows the air 
valve to close on its seat and prevent any 
further entry of air, 


Greater effort om the brake pedal 
inereases the pressure on the air valve 
piston which re-opens the air valve and the 
sequences commence once more, providing a 
greater increase of hydraulic pressure until 
the opposing forces on the diaphragm are 
again in balance and the air valve closes 
again, 


It will be apparent therefore that the 
diaphragm acts as a proportioning device 
ensuring that the action of the vacuum servo 
unit is progressive. 


When the brake pedal is released, hydraulic 
pressure is removed from the air valve piston 
allowing the diaphragm spring to return the 
diaphragm to its normal position. The return 
spring in the servo cylinder moves the servo 
piston to the 'CFF' position causing the 
push rod to move away from the slave cylinder 
piston permitting the brake fluid to return 
+o the master cylinder and the fluid 
reservoir, 


It will be appreciated that although the 
servo assistance is largely achieved from 


the vacuum supply, no such assistance would 
be maintained with the absence of outside 
air, therefore the cleanliness of the 
vacuum servo air cleaner cannot be over- 
emphasised and must be cleaned at the 
interval specified. 


Removal 


Open the engine compartment, firmly 
apply the handbrake, jack up the front of 
the car, remove the right front road wheel 
and drain the hydraulic system at the brake 
caliper. 


Withdraw the shield covering the servo 
unit from underneath the right wing by 
removing the drive screws and removing the 
steady bracket holt. 


Remove the five bolts securing the mud- 
shield to the inner wing valance and the 
three outer bolts securing the madshield to 
the wing. Withdraw the mudshield. 


Remove the air cleaner pipe from the 
central port in the air valve cover by 
slackening the hose clip. 


Detach the vacuum supply pipe from the 
Slave cylinder connection by withdrawing the 
banjo belt. Remove the hydraulic supply 
Pipe line from the slave cylinder by with- 
drawing the union nut. Disconnect the 
electrical cables from the stop light switch 
in the banjo bolt and withdraw the bolt. 


Withdraw the bolts securing the slave 
cylinder body suprort and the bolts securing 
the servo to the cody and withdraw the unit. 


Dismantling (Fig. 21) 

Fase the flexible nose (21) awey from tne 
Joint in the pipe. Remove the six mits (79) 
and washers (2¢) which secure the end cover 
to the vacuum cylinder, taking care to 
sustain the internal spring load and withdravi 
the end cover. 


The vacuum piston Has an adjustable push 
rod (23) the setting of which controls the 
space between the slave cylinder piston (51) 
and the push rod. The adjustment should net 
be disturbed. 


Withdraw the vacuum piston assembly from 
the cylinder. Grip the assembly in a vice 
by the hexagonal centre piece (24), unscrew 
the large nut (35) and lift off the various 
components. 


Detach the slave cylinder (57) from the 
vacuum cylinder; collect the spigot (44) and 
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the seal (46) and the spring (45).’ Unscrew 
the adaptor (56) and collect the gasket (55), 
the spring (54) and the spring support (53). 
Remove the circlip (48) and expel the remain- 
ing components with the aid of a peneil 
inserted through the threaded end of the 
eylinder bore. 


Remove the eight screws to detach the 
control valve cover (2) and collect the 
diaphragm, gasket and spring; the valves 
cannot be removed from the cover. 


Detach the housing (10) from the slave 
cylinder and expel the piston (14) with a 
vent piece of brass rod. Remove the seal 
(15) from the piston. 


Assembling the Servé (Fig. 11) 


Prior to assembly, examine all parts and 
make any Necessary replacements. If the 
bore of the vacuum cylinder is slightly 
corroded, it may be polished with a fine 
emery cloth and steel wool but if pitting 
or scoring is present a new part must be 
fitted. 


Soak all rubber parts, including the 
hydraulic piston, in brake fluid before 
assembly and ensure that the leather cup for 
the vacuum piston is pliable; if not, it 
should be soaked in an approved vacuum 
cylinder oi1 such as Shell Tellus 33. 


NOTE: When fitting the valve housing (10) 
and the slave cylinder (57) the 
retaining bolts should be tightened 
to a torque of 100/120 lb in. (1.15 
= 1.38 kgm) and 150 lb (1.73 kgm) ins. 
respectively. 


Commence assembly by fitting the seal (15) 
on the end of the air valve piston (14); 
insert the piston into the appropriate bore 
of the slave cylinder body (57) and then 
attach the valve body (10) to the slave 
cylinder. Position the spring (7) locate a 
gasket (6), the diaphragm (5) and a further 
gasket (4) on the valve housing; place the 
other spring (3) in the diaphragm and secure 
the valve cover (2) with the eight setserews. 


Position the distance piece (50) in the 
bore of the slave cylinder and fit the washer 
(49) and the cirelip (48), the coil spring 
(45), the seal (46 and 47) and the spigot 
(44), Locate the gasket (16) on the spigot 
aligned with the holes in the body; offer 
up the vacuum cylinder (43) followed by the 
plate (42) and sécure the assembly with the 
locating plates and bolts. 
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Assemble the vacuum piston by gripping 
the push rod (23) in the vice by hexagonal 
portion of the centre piece (24), Fit the 
large plain washer (25) and the larger of 
the two piston plates - with the lip facing 
downwards. Place the rubber cup (28) on 
the plate (29) and pass the '0' seal (27) 
over the centre piece. Fit the outer piston 
plate (26) and arrange the felt wick (31) 
within the lip of the leather cup. Bend the 
spring steel piston ring (30) into a circle 
with the barbs facing outwards; locate the 
retainer within the wick and engage its 
forked end within the tab. Place the end 
stop (32) over the threaded end of the 
centre piece with its raised side downwards 
and with the cut away portion over the bent 
end of the wick retainer. Fit the plain 
washer (33), the shakeproof washer (34) and 
finally the mut (35). 


Smear the bore of the vacuum cylinder 
with 'Cosmolubic' 100 oil, or an approved 
equivalent. Mount the slave cylinder in 
the vice with the vacuum cylinder uppermost. 
Locate the return spring (22) within the 
cylinder and offer up the vacuum piston 
assembly, ensuring that the push rod (23) 
passes clearly through the parts in the 
slave cylinder bore. Place the gasket (39) 
in position and fit the end cover (38) 
securing with the six bolts, shakeproof 
washers and nuts; centralise the flexible 
hose (21) over the pipes. 


Insert the piston (51), hollow end leading, 
into the slave cylinder and push it, down 
the bore until it contacts the distance 
piece. Use a depth gauge to measure the 
distance between the outer face of the 
piston and the end of the bore, then pass 
the depth gauge through the hole in the 
piston and measure the distance between the 
end of the push rod and the end of the bore; 
the difference between these dimens‘ons 
should be between .060" and .070" (2.5 to 
1.8 mm). If the clearance 1s not within 
these limits it will be necessary to remove 
the end cover and, after slackening the nut, 
adjust the push rod by means of a screwdriver 
(see Fig. 10). Replace the end cover ard 
check the clearance again; repeat this 
procedure until the correct figure is obtained, 
then tighten the locknut whilst holding the 
push rod against rotation and refit the end 
cover, 


NOTE: For one complete revolution, the push 
rod will travel .035" (9 mm). 
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Fig. 12 When assembled there must be .060" to 
070" (1.5 to 1,8 mm) clearance between 
the end of the push rod and the piston. 
The clearance is adjusted by means of a 
Screwdriver at the point indicated by the 
arrow C. 


Insert the seal (52) into the bore, flat 
face first, and position the copper gasket 
(55) on its seat at the end of the bore; 
locate the spring support (53) in the end of 
the long coil spring (54) and insert the 
assembly into the bore with the guide inner- 
most; serew in the adapter (56) firmly. 


Refitting 

Refitting the unit is the reverse of the 
removal procedure. Bleed the system after 
refitting. 


THE TYPE 8 VACUUM SERVO (LATER CARS) 


Description 
Vacuum Chamber _and Diaphragm Assembly 


The rolling type diaphragm and diaphragm 
support assembly is housed within the vacuum 
shell and end cover. The outside edge of the 
diaphragm is pinched between the vacuum shell 
and the end cover, thus providing an air- 
tight joint. 


The inside diameter cf the diaphragm fits 
tightly into a groove in the diaphragm 
support. A push rod, centrally positioned 
in the diaphragm support, is retained by means 
of a key which locates in a slot in the base 
of the diaphragm groove in the diaphragm 
support; the key is, therefore, retained in 
position by the tightly fitting diaphragm. 


The vacuum shell is attached to a cast 
iron slave cylinder by means of four setscrews, 


locked in position by tab washers. The tab 
washers are formed with lugs which provide 
location for the diaphragm support return 
spring interposed between the vacuum shell 
and the diaphragm support. 


Slave Cylinder 


The slave cylinder carries the control 
valve and is bored to accommodate a spring 
loaded piston which, when the servo is in 
the ‘released’ position, is held against a 
distance piece. The piston is sealed by a 
rubber cup and, when the servo is operated, 
is displaced by the push rod. The push rod 
passes through a spring loaded rubber cup 
which is backed by a spigot. 


Control Valve 


The control valve assembly comprises @ 
spring-loaded ‘two stage' diaphragm which, 
when the brakes are applied, is deflected 
by a piston by means of a fluid pressure 
from the master cylinder. In turn, the 
diaphragm operates two valves located within 
the valve cover. To prevent foreign matter 
entering the unit when the valves are open, 
an air filter is located within the filter 
housing. 


Principie of Operation 

The principle of operation is basically 
the same as that stated on page L.16 for the 
6.7/8" servo unit. 


Removal 


The removal sequence is identical to that 
of the 6.7/8" servo unit as described on 
page L.18. 


Refitting 
Refitting is the reverse of the removal 
procedure. 


Bleed the brake system as detailed on this 
page after refitting. 


Dismantling 


Mark the position of the valve cover in 
relation to the housing to assist in their 
correct replacement, otherwise the air pipe 
will not connect with the pipe from the 
vacuum shell. 


Disengage the rubber connecting pipe from 
the valve cover, unscrew the eight fixing 
screws. Lift away the cover from the housing 
and remove the two gaskets, two springs and 
the diaphragm assembly. Removel of the air 
filter can be effected by bending the small 
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lugs retaining the air filter cover inwards 
sufficient to remove the air valve cover. 
The small spring sorbo washer, guide and air 
filter can now be extracted. Further 
dismantling of the air control valve cover 
and diaphragm assembly is not recommended 

as these are new assemblies reduced to their 
minimum as spare parts. 


Unserew the four setscrews securing the 
housing to the slave cylinder body and 
remove the valvé housing and gasket. 


Apply low air pressure at the fluid inlet 
connection and eject the valve piston and 

cup. Separate the cup from the velve piston 
by easing the cup over the end of the piston. 


Holding the slave cylinder in the protected 
Jaws of a vice, fit the special tool 
(Churchill tool No. €.2030) to the end cover 
and secure by fitting the three nuts. Remove 
the end cover by turning anti-clockwise. 


Withdraw the diaphragm support complete 
with the push rod, key and diaphragm. 
Disengage the diaphragm from the diaphragm 
support, shake the key free from the slot in 
the support and withdraw the push rod. 


Release the return spring from the locking 
Plates inside the vacuum shell; bend back 
the tabs of the locking plates and remove the 
four screws securing the abutment plate. The 
vacuum shell and gasket may now be separated 
from the slave cylinder. 


Extract the push rod guide from the mouth 
of the slave cylinder bore together with the 
Bland seal, cup spreader and spring. 


Whilst depressing the piston down the bore 
of the slave cylinder with a length of 5/16" 
(8 mm} diameter bar, extract the circlip. 
Release the load from the piston and remove 
the remaining parts from the slave cylinder 
bore. 


Assembling the Servo 

Examine all parts before reassembly and 
renew any parts showing signs of damage or 
wear. Inspect the bore of the slave cylinder 
for signs of rust or scoring; replace if 
necessary. All rubber cups, seals, and 
diaphragms should be used on overhaul. 


Clamp the slave cylinder in the protected 
Jaws of a vice. Fit the spring retainer to 
one end of the spring and insert these two 
parts (spring retainer leading) into the bore. 
Follow with the spring support, cup (lip 
leading) and the piston. Insert the piston 


so that its flat face is in contact with 
the cup. Push the piston down the bore 
using a length of 5/16" (8 mm) brass bar; 
insert the distance piece and washer and 
secure with the circlip. Ensure that the 
circlip is bedded in the groove provided in 
the bore. 


Remove the brass bar from the bore and 


-insert the spring, cup spreader concave face 


innermost. Fit the gland seal so that its 
lip is adjacent to the cup spreader. 
Position the push rod guide in the mouth of 
the bore so that it partly projects to serve 
as a spigot when fitting the gasket and 
vacuum shell. 


Locate the gasket over the push rod guide 
following with the vacuum shell, abutment 
plate and locking plates, Line up the holes 
in the locking plates, abutment plate, vacuum 
shell and gasket with the tapped holes in 
the slave cylinder and insert the four set- 
screws. Tighten down the setscrews to a 
torque of 130 lb. in. (1.47 kgm) and bend up 
the tabs of the locking plates. 


Insert the grooved end of the push rod 
into the hole in the diaphragm support and 
secure by fitting the key in the slot in 
the side of the diaphragm support so that it 
engages with the groove in the push rod. 


Stretch the smaller diameter of the 
diaphragm into position on the diaphragm 
support correctly, bedding it into its groove. 
If the flat face of the diaphragm appears 
buckled, this indicates that the diaphragm 
has not been assembled correctly and should 
be checked before proceeding further. 


Engage the small end of the return spring 
with the locking tabs inside the vacuum shell 
and the larger end against the inside face of 
the diaphragm support assembly. Lightly smear 
the outside edge of the diaphragm with disc 
brake fluid and, with the special tool 
(Churchill Tool No. €.2030) attached to the 
end cover, position the end cover over the 
diaphragm support assembly. 


Press the end cover downwards against the 
load of the spring so that the push rod 
enters the hole in the push rod guide. 
Continue pressing the end cover down until 
the lugs on the outside edge of the cover 
engage the cut away portions in the servo 
shell. Lock the end cover in position by 
turning clockwise to its full extent and 
remove the special tool. 


Ease the cup into the groove in the valve 
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piston so that the lip of the cup. faces 

away from the shoulder of the piston and 
insert the piston into the valve bore of the 
Slave cylinder. Fit the gasket and the valve 
housing and secure with the four setscrews 
and shakeproof washers tightening to a torque 
of 110 lb. in. (1.27 kem). Insert the spring 
inside the valve housing with the larger 
diameter innermost. Place a gasket on the 
valve housing and fit the diaphragm assembly 
on the gasket so that the small push rod 
engages the depression in the valve piston. 
Place a further gasket on the diaphragm and 
locate the spring on the centre of the . 
diaphragm. Fit the air valve cover over 
the diaphragm, line up the holes and the 
tube from the air valve cover with the tube 
from the vacuum shell and cover. Secure 

the air valve cover with the eight 2 B.A. 
screws shakeproof washers and nuts. Tighten 
to a torque of 19 lb. in. (.22 kgm). 


Examine the air filter for damage or 
clogging and, if necessary, renew. Any light 
dust can be removed with a low pressure air 
line. Do not use cleansing fluid. 


Insert the air filter, guide, sorbo washer 
and spring with the small end of the spring 
innermost. 


Place the cover over the housing and 
retain in position by bending the lugs on the 
housing outwards to engage the holes in the 
cover. 


Push the rubber connection into position 
to connect the air valve cover to the tube 
in the vacuum shell end cover. 
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Description 


WHEELS AND TYRES 


Pressed steel disc wheels are fitted as standard equipment. 


Dunlop Road Speed tyres (with tubes) are fitted. 


Roadwheel 
Type Pressed steel disc, 
Fixing Five studs and nuts 
Rim diameter 16" (406.4 mm) 
Tyres 
Make Dunlop 
Type Road Speed 
Size 7.00 x 16" (177.8 x 406.4 mm) 
Inflation Pressures. Cold 
For normal motoring Front 26 p.s.i. (1.82 kg.cm) 
Rear 28 p.s.i. (1.969 kg.cm) 
For high speed motoring Front 32 p.s.1. (2.250 kg.cm) 
Rear 34 p.s.i. (2.390 kg.cm) 
For predominant and regular high speed Front 34 p.s.i. (2.390 kg.cm) 


motoring on the Continent and Motorway Rear 36 p.s.d. (2.531 kg.cm) 


Pressures should be checked when the tyres are cold, such as standing overnight, and NOT 
when they have attained their normal running temperatures. 


WHEEL REMOVAL AND REPITTING 
Detach the nave plate with the lever contained in the tool kit as shown in fig.1. 


Fig. 1 Removing the nave plate. 
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Release the road wheel nut and jack up the front or rear of the chassis as shown in Fig.2 
and Fig.3. 


Fig. 2 The jack in position for removal of the Fig, 3 The jack in position for removal of the 
front wheel, rear wheel. 
Complete the removal of the wheel. 


Refitting is the reverse of the removal procedure, finally tightening the wheel nuts after 
lowering the jack. 


All necessary tools for wheel removal are located in clips in the luggage compartment. 


Fig. 4 The location of the spare wheel in the 
luggage compartment. 
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The spare wheel is housed in the luggage compartment, accessible after removing the floor 


panel. 


Fig. 5 Lifting the spare wheel from the well 
in the luggage compartment, 


TYRES - GENERAL INFORMATION 


Dunlop R.S.5 tyres have been specially 
designed for cars with the high speed range 
of the Daimler 4.5 litre V.8 class. 


When replacing worn or damaged tyres and 
tubes it is essential that tyres with exactly 
the same characteristics are fitted. 


Due to the high speed performance 
capabilities of the Daimler 4.5 litre V.8 it 
is important that the repair of damaged or 
punctured tyres should be undertaken by tyre 
repair specialists. 


All tyres which are suspect in any way 
should be submitted to the tyre manufacturers 
for their examination and report. The 
importance of maintaining all tyres in perfect 
condition cannot be too highly stressed. 


CONSTRUCTION OF THE TYRE 


One of the principle functions of the 
tyres fitted to a car is to eliminate high 
frequency vibrations. They do this by virtue 
of the fact that the unsprung mass of each 
tyre - the part of the tyre in contact with 
the ground - is very small. 


Tyres must be flexible and responsive. 
They must also be strong and tough to contain 
the air pressure, resist damage, give long 
mileage, transmit driving and braking forces, 
and at the same time provide road grip, 
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Fig. 6 Location of the tools for wheel removal 
in the luggage compartment. 
A-Jack B~- Wheel brace C - Tool roll. 


stability and good steering properties. 


Strength and resistance to wear are 
achieved by building the casing from several 
Plies of cord fabric, secured at the rim 
position by wire bead cores and adding a 
tough rubber thread. 


Part of the work done in deflecting the 
tyres on a moving car is converted into 
heat within the tyres. Rubber and fabrics 
are poor conductors and internal heat is not 
easily dissipated. Excessive temperatures 
weaken the tyre structure and reduce the 
resistance of the tread to abrasion by road 
surface. 


Heat generation, comfort, stability, power 
consumption, rate of tread wear, steering 
Properties and other factors affecting the 
performance of the tyres and car are asso- 
ciated with a degree of tyre deflection. 

All tyres are designed to run at predeter- 
mined deflections depending upon their size 
and purpose. 


Load and Pressure Schedules are published 
by all tyre manufacturers and are based on 
the correct relationship between tyre 
deflection, tyre size, load carried and 
inflation pressure. By following the 
recommendations, the owner will obtain the 
best results from beth tyres and ear. 
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Inflating 


When inflating the tyre after refitting 
to the wheel, be sure that the valve core 
is in the valve and DO NOT EXCEED 40 POUNDS 


2,81 KGS/SQ.CM) AIR PRESSURE as there is @ 


risk of breaking the bead wires. 


If it is found that the bead will not 
seat properly, deflate, lubricate and 
eentralise tyre before reinflating. When 
the tyre bead does not centralise at the 
second attempt, the wheel rim circumference 
is suspect and should be checked with a rim 
gauge, if available, or replaced with a new 
wheel. 


After the beads have seated properly, 
reduce pressure to the recommended operating 
figure. 


NOTE: Lock the wheel down when using the 
mounting machine and do not stand 
over the tyre when inflating. Check 
the tyre pressure frequently to be 
absolutely sure that the pressure 
never exceeds 40 1b/sq.in. (2.81 kem/ 
sq.cm). It is advisable to use an 
extension pressure gauge with a clip- 
on chuck; stand well back for 
maximum safety. 


Inflation Pressures 


It is important to maintain the tyre 
pressures at the correct figures; incorrect 
pressures will affect the steering, riding 
comfort and tyre wear, 


Effect_of Temperatures 


Air expands with heating and therefore 
tyre pressures increase as the tyres warm 
up. Pressures increase more in hot weather 
than in cold weather and at high speed. 
These factors are taken into account when 
designing the tyre and when determining 
recommended pressures. 


Pressures in warm tyres should not be 
reduced to standard pressures for cold tyres. 
‘Bleeding’ the tyres increases their deflect- 
ions and causes their temperatures to climb 
still higher. The tyres will also be under- 
inflated when cold. 


Always ensure that the valve caps are 
fitted as they prevent the ingress of dirt 
and form a secondary seal to the valve core. 


Nylon Tyres 


Nylon tyres may develop a temporary flat 
after standing some time and cooling off, 
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following a long run during which high 
temperatures have been reached. 


These flat spots can be run out quite 
quickly but it may be necessary to approach 
speeds and temperatures which have led to 
the flatting. For example, flats on tyres 
which have developed after a long fast run 
will be difficult to remove if the car is 
then used for local motoring, especially if 
the weather has become cooler and wetter. 


Tyre Examination 


Examine tyres periodically for flints, 
nails etc., which may have become embedded 
in the treads. These should be removed 
with a blunt screwdriver or a similar 
instrument. 


WHEEL ALIGNMENT AND ITS ASSOCIATION WITH 
ROAD CAMBER 


It is very important that correct wheel 
alignment should be maintained. Mis- 
alignment causes the tyre tread to be 
scrubbed off laterally because the natural 
direction of the wheels differ from that 
of the car. 


An upstanding sharp 'fin' on the edge of 
each pattern rib is a sure sign of mis- 
alignment and it is possible to determine 
from the position of the fins whether the 
wheels are toeing in or toeing out. 


‘Fins' on the inside edges of the pattern 
ribs - nearest the car - and particularly on 
the nearside tyre indicate toe-in. 'Fins' 
on the outside edges, particularly on the 
offside tyre, indicate toe-out. 


With minor misalignment, the evidence is 
less noticeable and sharp pattern edges may 
be caused by road camber even when the wheel 
alignment is correct. In such cases it is 
better to make sure by checking with an 
alignment gauge. 


Road camber affects the direction of the 
car by imposing a side thrust and, if left 
to follow its natural course, the car will 
drift towards the nearside. This is 
instinctively corrected by steering towards 
the centre of the road. As a result, the 
car runs crab wise. Severe misalignment 
produces clear evidence on both tyres. 


The front wheels of a moving car should 
be parallel. Tyre wear can be affected 
quite noticeable by small variations from 
this condition. Even with parallel wheels 
the car is still out of line with its 
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direction of movement, but there is less 
tendency for the wear to be concentrated on 
any one tyre. 


The near front tyre sometimes persists in 
wearing faster and more unevenly than the 
other tyres even when the mechanical condition 
of the car and tyre maintenance are satisfac- 
tory. The more severe the average road 
camber the more marked this teridency will be. 


Precautions when Measuring Wheel Alignment 


(a) The car should have come to rest from 
a forward movement. This ensures, as 
far as possible, that the wheels are 
in their-natural running position. 


(b) It is preferable for alignment to be 
checked with the car laden. 


(c) With conventional base-bar type 
alignment gauges, measurements in front 
of and behind the wheel centres should 
be taken at the same points on the tyres 
or rim flanges. This is achieved by 
marking the tyres where the first read- 
ing is taken and moving the car forwards 
approximately half a roadwheel revolu- 
tion before taking the second reading 
at the same point. With the Dunlop 
Optical Gauge, two or three readings 
should be taken with the car moved 
forwards to different positions - 180° 
road wheel turn for two readings and 
120° for three readings, An average 
figure should then be calculated. 


Wheels and tyres vary laterally within 
their manufacturing tolerances, or as the 
result of service, and alignment figures 
taken without moving the car are unreliable. 


TYRE AND WHEEL BALANCE 
Static Balance 


In the interests of smooth riding, precise 
steering and the avoidance of high speed 
‘tram! or 'wheel hop’ all Dunlop tyres are 
balance checked to predetermined limits. 


To ensure the best degree of tyre balance, 
the covers are marked with white spots on 
one bead and these indicate the lightest part 
of the cover. Tubes are marked on the base 
with black spots at the heaviest point. By 
fitting the tyre so that the marks on the 
cover bead exactly coincide with the marks 
on the tube, a high degree of tyre balance 
is achieved. When using tubes which do not 
have the coloured spots, it is usually 
advantageous to fit the covers so that the 


M.6 


white spots are at the valve position. 


Some tyres are slightly outside standard 
balance limits and are corrected before 
issue by attaching special patches to the 
inside of the covers at the crowm. These 
patches contain no fabrie and do not affect 
local stiffness of the tyres and should not 
be mistaken for repair patches. They are 
embossed ‘Balance Adjustment Rubber’. 


Fig. 7 Correct relation of the inner tube to the 
outer cover to facilitate wheel balance, 


The original degree of balance is not 
necessarily maintained and it may be affected 
by uneven tread wear, by cover and tube 
repairs, by tyre removal and refitting or by 
wheel damage and eccentricity. The car may 
also become more sensitive to unbalance due 
to normal wear of moving parts. 


If roughness or high steering troubles 
develop and mechanical investigation fails 
to disclose a possible cause, wheel and tyr? 
balance should be suspected. 


A Tyre Balancing Machine is marketed by 
Dunlop Company to enable Service Stations to 
deal with such cases. 


WARNING: 


If balancing equipment is used which 
dynamically balances the roadwheels on the 
ear, the following precaution must be 
observed. 


In the case of the rear wheels, always 
jack up both wheels off the ground otherwise 
damage may be caused to the differential. 
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This is doubly important in the case of 
cars fitted with a Thornton 'Powr-Lok' 
differential as, in addition to possible 
damage to the differential, the car may drive 
itself off the jack or stand. 


Dynamic Balance 


Static balance can be measured when the 
tyre and wheel assembly is stationary. There 
is another form known as dynamic unbalance 
which can be detected only when the assembly 
is revolving. 


There may be no heavy spot, that is, there 
may be no natural tendency for the assembiy 
to rotate about its centre due to gravity, 
but the weight may be unevenly distributed 
each side of the tyre centre line. Laterally 
eccentric wheels give the same effect. 
During rotation, the offset weight distribu- 
tion sets up a rotating couple which tends 
to steer the car right and left alternately. 


Dynamic unbalance of tyre and wheel 
assemblies can be measured on the Dunlop 
Tyre Balancing Machine and suitable correct- 
dons made when cars show sensitivity to this 
form of balance, Where it is clear that a 
damaged wheel is the primary cause of severe 
unbalance it is advisable for the wheel to 
be replaced. 


TYRE REPLACEMENT AND WHEEL INTERCHANGING 


When replacement of the rear tyres becomes 
necessary, fit new tyres to the existing 
rear wheels and, after balancing, fit these 
wheels to the front wheel positions on the 
ear, fitting the existing front wheels and 
tyres (which should still have a useful 
tread life) to the rear wheel positions on 
the car, 


If at the time this operation is carried 
out the tyre of the spare wheel is in new 
condition, it can be fitted to one of the 
front wheel positions in preference to 
replacing one of the original rear tyres, 
which wheel and tyre can then become the 
spare, 


NOTE: Due to the change in the steering 
characteristics which can be intro- 
duced by fitting to the front wheel 
positions, wheels and tyres which 
have been used on rear wheel 
positions, interchanging of part worn 
tyres from rear to front wheel 
positions is not recommended. 
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BODY 


INSTRUMENT. PANEL 

Removal 
Disconnect the battery. 
Remove the scuttle trim casing. 
Disconnect and remove the time piece. 


Remove the heater control knobs (i.e. 
demister and heater control for air 
temperature) and, having removed the 
securing nuts, withdraw the controls rear- 
wards through the panel. 


Disconnect both inner and outer-cables 
from the engine to the hand throttle and 
mixture controls on the panel. 


Centralise the steering. 


Remove the top cover assembly on the 
steering column which is held in position 
by two grub screws. 


Remove the steering column control 
assembly having disconnected the horn and 
trafficator switch control cables from the 
wing valance adjacent to the radiator. 


Open the clamp lever, remove the circlip 
retaining the steering wheel on the inner 
tube and withdraw the steering wheel. 


Disconnect the horizontal gear selector 
control rod from the control lever to the 
bell crank lever on the dash. Remove the 
Palnut, spring and washers from the end of 
the selector control tube and bottom bracket 
assembly. Slacken the boits securing the 
eap to the support clamp and move the selector 
quadrant assembly to the rear sufficiently to 
clear the instrument panel. 


Remove the four screws securing the R.H. 
and L.H. sereen pillar cappings. 


Remove the centre fixing screw, accessible 
through the time piece aperture, 


Remove the two screws securing the ash tray 
supports to the bulkhead. 


Remove the eight woodscrews from the upper 
and lower instrument panel attachment straps. 


Disconnect the speedometer and revolution 
counter drives. 


Lift the instrument panel away sufficiently 


to disconnect the instrument and switch cables. 


Note the location of the cables to facilitate 
refitting. 


Disconnect the demister ducts by slackening 
the two clips. 
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Remove the instrument panel. 


Refitting 


Connect the demister ducts and tighten 
the securing clips. 


Connect the instrument and switch cables. 


Re-connect the speedometer and revolution 
counter drives. 


Attach the instrument panel to the body 
by means of the eight woodscrews and secure 
the ash tray supports to the bulkhead. 


Refit the centre fixing screw and replace 
the R.H. and L.H. screen pillar cappings. 


Refit the selector quadrant assembly in 
the reverse order to that of the removal 
procedure. 


Replace the steering wheel and lock in 
position with the clamp lever. 


Refit the steering column control 
assembly and connect the horn and trafficator 
switch control cables. 


Replace the top cover assembly. and secure 
with the two screws, 


Connect the hand throttle and mixture 
controls. 


Replace the heater controls. 
Replace the time piece and connect. 
Refit the scuttle trim casing. 
Reconnect the battery. 
BONNET 
Removal 
Open the bonnet by pulling out the knob 
under the facia on the extreme left. This 
will release the bonnet which will now be 
retained by the safety catch. Insert the 


fingers under the front edge of the bonnet 
and raise the safety catch. 


Support the bonnet in the open position 
and remove the eight bolts securing the 
hinges to the bonnet together with the spring 
washers. Remove the bonnet. 


NOTE: Mark the hinge positions before 


removing the securing bolts. 
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Fig. 1 


The bonnet release knob. 
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Fig. 2 The bonnet safety catch. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


BONNET HINGE ASSEMBLY 
Removal 


Remove the bonnet as detailed under 
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"Bonnet'. 

Withdraw the four bolts, plain and spring 
washers securing each hinge to the body. 
Mark the positions of the hinge brackets on 
the bulkhead and remove the bonnet hinge 
assemblies. 

Refitting 

Refitting is the reverse of the removal 
procedure. 
BONNET LOCK 
Removal 


Release the tension on the striker plate 
return spring and withdraw the cable from 
the release lever. 


Remove the two setscrews securing the 
striker plate, catch plate and base plate 
to the support bracket. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


RADIATOR GRILLE 
Removed 


Remove the twelve bolts, nuts and shake~ 
proof washers securing the radiator grille 
to the radiator surround. 


Refitting 


Fefitting is the reverse of the removal 
procedure. 


LUGGAGE COMPARTMENT LID AND HINGES 
Removal 


Remove the twenty-two drive screws and 
cup washers securing the two trim casings 
in the boot lid. 


Remove the two trim casings. 


Disconnect the boot lid cables and remove 
the boot light. 


Mark the positions of the hinges on the 
luggage compartment lid. 


Remove the eight setscrews together with 
the plain and shakeproof washers. Remove 
the luggage compartment lid. 


Mark the position of the hinges on the 
body and remove the eight setscrews, plain 
and shakeproof washers securing the hinges 
to the body. 


Remove the luggage compartment lid hinges. 
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Fig. 3 Unlocking the luggage compartment. 


Refitting 

Refitting is the reverse of the removal 
procedure. 
NOTE: Hinge extensions are available for 


increasing the capacity of the 
limousine luggage compartment. 


Fig. 4 Luggage compartment extension bracket. 


4" « Release pin. 

“<B" ~ Support bracket (inset shows the 
method for locking the support 
bracket). 


FRONT BUMPER 
Removal 


Remove the four nuts, securing the 
bumper bar and the overriders to the 
bracket, together with the plain and spring 
washers, 


Remove overrider and moulding. 
Refitting 
Replace the moulding between the over- 


riders and the bumper bar when re-assembling 
before replacing the washers and nuts. 


REAR BUMPER 
Removal 


Remove the four nuts securing the rear 
bumper bar and the overriders to the 
brackets, together with the plain and spring 
washers. 


Refitting 

Refit in the reverse order. 
REAR BUMPER OVERRIDERS 
Removal 


Remove the two nuts, together with the 
plain and spring washers securing the over- 
riders to the bumper bar. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


WINDSCREEN 
Removal 


Prise off the two centre chrome clips 
securing the ends of the chrome finisher 
encircling the windscreen. 


Remove the chrome finisher from the 
windscreen rubber. 


Extract one end of the rubber insert and 
withdraw completely. 


Run a thin bladed tool around the wind- 
sereen thus breaking the seal between the 
rubber and the windsereen aperture flange. 


Strike the glass with the flat of the 
hend from inside the car, commencing at one 
corner and continuing towards the bottom. 


Repeat this process around the complete 
windscreen and withdraw the glass. 
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Fig. 5 The special tools ,JD23, used when 
refitting a windscreen. 


Fig, 6 Using the special tool (A Fig. $) for 
lifting the windscreen rubber over 
the glass. 
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Refitting 


Remove the old sealer from the windscreen 
flange. 


Examine the windscreen rubber for cuts. 
If the old windscreen was a toughened glass 
type, because small particles of glass may 
have become impregnated in the rubber, the 
rubber should be replaced. 


If, however, the windscreen was not 
broken by a projectile, the windscreen 
aperture flange should be examined for 4 
bump in the metal. In such cases, the bump 
should be filed away otherwise the glass 
may break again. 


Attach the rubber to the aperture with 
the side of the rubber towards the rear. 
Coat the glass channel in the rubber 
surround with a soap solution to provide 
lubrication between the glass and rubber 
when refitting. 


Using the special tool JD.23 (A Fig. 5), 
insert the screen into the rubber commencing 
along the bottom edge. 


Fit the glass evenly. DO NOT fit one end 
and then attempt to fit the opposing edge. 


Fig. 7 Using the special tool (B Fig. 5) for 
inserting the rubber sealing Strip in the 
windscreen sealing rubber. 
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Employing the special tool JD.23 (B Fig. 
5), insert the rubber sealing strip with 
the round wire edge to the outside. 


Apply the nozzle of a pressure gun, 
filled with a sealing compound and fitted 
with a copper nozzle (to avoid scratching 
the glass), between the metal body flange 
and the rubber. Fill with the sealing 
compound and repeat the operation between 
the glass and the rubber. 


Remove any excess sealing compound with 
a cloth soaked in white spirit. 


DO NOT USE THINNERS as this will damage 
the paintwork. 


Fit the chrome strip on top of the rubber 
and, if necessary, bend to suit the .contour. 
Coat the inside of the chrome strip with 
Bostik 1251 and expose until tacky. Place 
the chrome strip on the rubber and, with the 
hook attachment in tool JD.23, lip the 
rubber over the top of the finisher. Fit 
the .two centre chrome clips and lip the 
rubber over the edges of the clips. 


Fig. 8 Using a gun to inject sealing compound 
Between the surround rubber and the glass. 


REAR _GLASS 


The procedure for removing and refitting 
the rear glass is identical to that used for 
the windscreen. 
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FRONT DOOR TRIM CASINGS 


Removal 


Remove the four chrome screws and cups 
securing the top capping to the waist 
capping. 

Remove the three screws securing the 
waist capping to the door frame and detach 
the capping from the two clips. 


Remove the two screws from the pull 
handle on the front door. 


Remove the screws securing the armrest 
assembly and remove the armrest. 


Remove the inside door handle locking 
pin, door handle and escutcheon, 


Remove the window regulator handle. 


Insert a thin bladed screwdriver between 
the door casing and the door frame. Prise 
off the casing which is secured by nineteen 
clips. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Fig. 9 Removing the interior door lock handle 
retaining pin. 
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REAR DOOR TRIM CASINGS 
Removal 


Remove the four chrome screws and cup 
washers securing the top cappings to the 
waist capping. 


Remove the two serews securing the waist 
capping to the door frame. 


Insert a screwdriver between the interior 
door lock and the spring cap. Press the cap 
inwards, exposing the retaining pin, and 
tap the-pin out. The handle, spring clip 
and escuteheon may now be removed. 


Remove the window regulator handle which 
is received in the same way as the door 
handle. 


Remove the twelve screws securing the 
pull bar to the door frame. Remove the pull 
bar. 


Remove the six screws securing the door 
step cover, 


Insert a thin bladed screwdriver between 
the door casing and the door frame. Prise 
off the door casing which is secured by ten 
clips. 


Refitting 


Refitting is the reverse of the removal 
procedure, 


FRONT DOOR AND HINGES 
Removal 


Remove the door trim easing as detailed 
under 'Front Door Trim Casings’, page N.7, 


Remove the shouldered screw securing the 
check arm of the swivel. 


IMPORTANT: 


Care mist be taken when the check strap 
has been disconnected to ensure that the 
door opening is restrained and that the 
leading edge of the door is not allowed to 
contact the body panel. Failure to observe 
this may result in damage to both the body 
panels and the paintwork. 


Mark the position of the hinges in 
relation to the door and remove the four 
serews from each door hinge. 


FRONT DOOR WINDOWS. 
Removal 


Remove the four chrome screws and cups 
Securing the wooden top capping to the waist 
capping. 
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Remove the three screws securing the 
waist capping to the door frame and detach 
the capping from the two clips. 


Remove the pull handle, secured by two 
serews, from the front door. 


Remove the screw securing the armrest 
assembly and withdraw the armrest. 


Remove the inside door handle locking 
Pin, door handle and eseutcheon. 


Remove the window regulator handle, 


Insert a thin bladed screwdriver between 
the door casing and the door frame. Prise 
off the casing which is secured by nineteen 
clips. 

Wind the window down and remove the four 
setscrews. 


Remove the three drive serews below the 
N.D.Y. 


Wind the window up and slide the window 
off the mechanism. 


Remove the four setserews and withdraw 
the winder mechanism from the bottom of the 
door. 


Refitting 
Refitting is the reverse of the removal 
procedure. 


REAR DOOR AND HINGES 
Removal and Refitting 


The removal of the rear door and hinges 
is the same as for the front door and hinges. 
Refitting is the reverse of the removal] 
procedure, 


Fig. 10 Removing the rear door window. 
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REAR DOOR WINDOWS 
Removal 


Remove the four chrome screws and cups 
Securing the wooden capping to the waist 
capping. 

Remove the two screws securing the waist 
capping to the door frame and detach the 
capping. 

Remove the door and regulator handles. 

Remove the six screws from the step cover. 

Prise off the door casing which is secured 
by ten clips. 


Wind the window down and remove the four 
setscrews. 


Raise the window and slide off the 
mechanism. 


Remove the eight setscrews and remove the 
Window winder. 


Refitting 
Refitting is the reverse of the removal 
procedure. 


FRONT_NO DRAUGHT VENTILATOR 


Removal 


Remove the trim casing from the front 
door. 


The N.D.V. adjustment and securing 
mechanism is visible through a small 
aperture in the door frame. 


Remove the locknut and washer securing 
the spring against the quadrant and the 
N.D.V. post. 


sen) 
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Fig. 11 The front N.D.V. adjustment screws. 


Remove the pin and segment on the N.D.V. 


post. 


Ng 


Remove the two screws securing the front 
N.D.V. hinge to the window frame. 


Turn the N.D.V. catch to permit it to 
open. 


Withdraw the N.D.V. from the window frame. 
Refitting 


Refitting is the reverse of the removal 
procedure, : 


FRONT WINDOW REGULATOR 
Removal 


Remove the door casing and window glass 
as previously described. 


Remove the felt from the window regulator 
spindle. 


Remove the four screws and serrated 
washers securing the window regulator to the 
door frame. 


Remove the four screws and serrated 
washers securing the window regulator spring 
to the door frame, 


Withdraw the window regulator mechanism 
from the door frame, 


Refitting 


Refitting is the reverse of the removal 
procedure. 


PETROL FILLER LID 
Removal 


Rotate the petrol filler lid anti- 
clockwise to remove. 


Refitting 
Apply ‘Loctite! to the thread and rotate 
clockwise. 


DOOR LOCK MECHANISM 


Description 

The four doors have identical locks with 
inside remote control and fixed outside door 
handles incorporating spring loaded lock 
firing buttons. 


The locking action is brought about by 
the rotary action imparted to the forked 
lock cam, due to its engagement with the 
door post striker on closing the door. This 
action winds the clock spring from the fired 
to the loaded position. The action is held 
in this position by the engagement of a pawl 
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release lever in the pawl groove in the lock 
cam plate. 


Fig. 12. Exterior door lock- tum in direction 
of arrow to lock. 


530) 


Fig. 13 Interior door locks, A to open, 
B to close, 


The pawl release lever is held in the 
engaged position by a wire spring and can be 
moved to the out-of-engagement position by 
either of the two methods:- 


(a) operation of the press button from the 
outside, 


(b) clockwise movement of the remote 
control handle from the inside. 


Either of these movements result in the 
forked cam returning to the fired position 
which is the door open position. 


The remote control lever can be lightly 
locked in the NORMAL or SAFETY position by 
the engagement of the spring-loaded locking 
pin engaging either of the corresponding 
notches in its lowest extension. 


At the lock end, the remote contro] link 
carries an angle plate which obstructs move- 
ment of the pawl release lever when moved to 
the safety position, 


NOTE: The front passenger's door lock is 
fitted with a peg which prevents 
movement of the remote control from 
the normal to the safety position. 


A clockwise turn of the remote control 
handle forces down the locking pin, against 
the action of its spring and withdraws the 
angle plate to the fired position. This 
action allows the heel of the angle plate 
lever to trip the pawl release lever to 
fire the lock and open the door. No locking 
notch is provided for this position and the 
remote control lever returns to the normal 
position on releasing the handle. 


Removal 


Remove the door trim as previously 
described. 


Rotate the forked cam latch to the leaded 
position by hand (two clicks) and remove the 
four screws. The lock and the remote control 
mechanism can now be removed through the 
aperture in the door panel. 


Refitting 


Refitting is the reverse of the removal 
procedure, but particular attention mist be 
paid to the seating sf the pillar cut-out 
plate in the pillar cut-out aperture. 


Care must be taken to keep tne pillar 
cut-out plate pressed hard against the back 
plate while maintaining it in the correct 
position. 


Lightly nip the four locking screws and 
fit the remote control mechanism with its 
lever in the safety position. Firmly tighten 
the lock screws, making sure that the pillar 
cut-out plate is a neat and flush fit in the 
aperture. 
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Door Plumb 


Door plumb is entirely dependant on the 
relative location of the door hinges and 
the door lock striker. In production the 
door hinges are first located and fixed after 
ensuring the correct set of the door on the 
door frame. Alignment may necessitate the 
insertion of suitable packing plates between 
the upper and lower hinge and the door post 
to rectify 'rise’ or 'sag' respectively. 
In the event of removal of the door hinges, 
these plates should be noted and returned 
to the same position. 


Final door plumb is obtained by the 
correct location of the door lock striker 
plate which can be moved and locked in any 
position within a radius of approximately 
3/8" from its centre position. Particular 
eare is taken to ensure correct door plumb 
which, short of accidents involving doors 
and door posts, should not require attention. 


If servicing apparently calls for the 
re-location of the striker, first test for 
strained hinges or worn hinge pins and 
examine the door perimeter rubber for damage. 
The correct position of the striker is 
obtained when even pressure is exerted 
between the door perimeter and the door 
frame without lift or sag occurring when 
the door is slowly closed to the fully 
locked position. 


To Locate the Door Striker 
Proceed as follows:- 


(a) 


slacken the two striker plate securing 
screws (approximately one turn). 


tap the striker plate in the desired 
direction and nip the screws. 


(») 
(c) 


elose the door slowly, carefully 
observing for lift or sag as the lock 
engages, and feel for even door pressure 


in the frame. 


(a) 


secure the striker screws firmly when 
the striker is located correctly. 


LUBRICATION 


. Before fitting the door casing, ensure 
that all moving parts are adequately greased. 
After assembly introduce a few drops of thin 
machine oil around the rotor and into the 
private lock key slots. These items should 
be lubricated once a month. 


NOTE: The private cylinder lock barrels 
must under no circumstances be 
lubricated with grease. 


Fig. 14 Front seat adjustment (saloons only). 
Push the lever, situated by the runner, 
downwards and slide the seat into the 
desired position. Release the lock 
bar and slide until the mechanism 
engages. 


Fig. 1S Removing the ash tray from the facia 
panel - Press the clip downwards to 
remove (Limousine). 
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Fig. 16 Removing the ash tray in the passengers Fig. 18 Withdrawing the occasional seat 
compartment (Limousine). (Limousine). 


Fig. 17 Occasional seat in the stowed position Fig. 19 The occasional seat in position with the 
(Limousine). foot rest located beneath (Limousine). 


Key to Fig. 20 


(1) Exhaust downpipe. (11) Strap (Baiata belt). 
(1A)Flexible pipe. (12) Bracket, 

(2) Gasket. (13) ““U"" bolt. 

(3) Intermediate L.H. exhaust pipe. (14) Mounting bracket R.H. 
(4) Gasket. (15) Mounting bracket L.H. 
(5) Exhaust silencer and tail pipe R-H. (46) Rubber bush. 

(6) Exhaust silencer and tail pipe L.H. (17) Retaining washer. 

() Gasket, (18) Distance piece. 

(8) Rubber mounting. 9) *U"* bolt. 

(9) Bracket. (20) Exhaust muffler. 

(10) “U"? bole. QD Clip. 
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EXHAUST SYSTEM 


REMOVAL 


To remove the exhaust system proceed as 
follows :- 


(a) remove the nuts securing the U-bolts 
supporting the tail pipes, 


(b) remove the nuts securing the U-bolts 
at the rear of the silencers, 


(e) remove the nuts securing the U-bolts 
at the front of the silencers, 


(d) remove the six nuts and bolts securing 
the exhaust silencer assemblies to the 
exhaust down pipes assembly, 


(e) remove the nuts and bolts securing the 
down pipe to the exhaust manifold. 


REFITTING 


Refit in the reverse order to the removal 
procedure, renewing all gaskets. 


N.14 


INDEX TO SECTION O 


HEATING AND WINDSCREEN WASHING EQUIPMENT 
CAR HEATING AND VENTILATING EQUIPMENT 


Temperature Control 


Demisting and Defrosting Control 
Blower Switch 


Heater Unit 
Removal 
Refitting 
Water Control Tap 
Removal 
Refitting 
Blower Fan 
Removal 
Refitting 
Rotary Controls 
Removal, 
Refitting 
Rear Heater Unit (Limousine Only) 
Removal 
Refitting 
WINDSCREEN WASHING EQUIPMENT 


Operation (Early Cars) 

Filling Up 

Cold Weather 

Lubrication 

Adjusting the Jets 

Jet Nozzles. Cleaning 

Non-Automatic Model (Fitted to Later Cars) 


Operation 
Servicing 

Testing in position 

Dismantling 

Bench testing 

Re-assembling 


Performance Testing 
Data 


Page 


0.3 


0.3 


° 
w 


og 990990 
NYAADAU 


CAR HEATING AND VENTILATING EQUIPMENT 


The heating and ventilating equipment 
consists of a heater unit and an electric 
blower fan mounted on the bulkhead inside 
the engine compartment. Air from the heater 
unit is conducted to either ducts under the 
dash for car interior heating or to two 
ducts at the base of the windscreen for 
demisting and defrosting. 


In addition, fresh air vents are provided 
on each side of the car; the controls 
(marked V) are of the plunger ratchet type 
and will remain in any one of four positions, 
thus progressively opening the butterfly 
flap in the air duet adjacent to the radiator 
grille. Pull out to open; rotate clockwise 
and push ‘in to close. 


Majestic Major Limousine cars are fitted 
with an auxiliary rear heater unit located 
under the driver's seat cushion and operated 
by push button switches - located on each of 
the rear quarter waist cappings. This heater 
provides hot air to two ducts located at the 
base of the car division. 


TEMPERATURE CONTROL 


Rotate the temperature control knob from 
‘off’ to 'Warm', 'Hot' or 'Cold' in a clock- 
wise direction to control the temperature of 
the air entering the car. Register the 
required condition indicated on the control 
knob with the mark on the facia which is at 
the left hand side of the control knob. 


Operating the temperature control opens 
or ¢loses a valve which governs the flew of 
air through the heater element and alse 
operates a valve controlling the amount of 
hot water flowing through the heater radiator. 
With the control in the ‘Cold’ position, the 
supply of air and hot water is completely 
cut off from the heater element and thus 
fresh air only enters the car. 


With the control placed in the 'Hot' 
position, the maximum amount of air passes 
through the heater element and also the 
maximum amount of hot water passes through 
the heater radiator. 


TSTING AND TEFROSTING CONTROL 


Rotate the demisting and defrosting control 
knob from ‘Off! to 'Demist’ or 'Defrost' in 
an anti-clockwise direction. Register the 
required condition indicated on the knob 
with the mark on the facia whieh is at the 
left hand side of the control knob. 


BLOWER SWITCH 


A two position switch marked ‘Heater’ 
operates in conjunetion with the ignition 
switch and forces air through the heater 
element. Lift the switch for ‘Off’ and 
press to the horizontal position for 'On'. 


Fig. 1 The heater controls. 


“A” = Fresh air vent (Inset shows 
the method of closing the vent). 

“BY « Heater switch. 

“C" « Demisting and defrosting 
control, 

“D" ~ Temperature control, 


On Majestic Major Limousine cars, the 
auxiliary rear-seater is brought into opera- 
tion by either one of the two push button 
switches loc: on each rear quarter waist 
capping provided tre ignition is switened 
‘on’. A red warning t, adjacent to each 
switch, indicates when the rear heater is 


a 


Fig. 2 Heater button in the passengers 
compartment, 
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HEATER UNIT 
Removal 


Drain the water from the radiator and 
the cylinder block. Release the hose clamps 
and disconnect the feed pipe and the return 
pipe from the heater unit. Disconnect the 
control cables from the water control valve, 
air flap lever and defrosting flap levers. 


Pull off the hose connecting the blower 
to the heater unit. Remove the four set- 
screws securing the heater unit to the bulk- 
head and lift off the unit. Release the 
clamps securing the demister hoses to the 
heater unit and withdraw the unit. 


Refitting 


Place the lever on the water control 
valve in the fully closed position (cold). 
Place the temperature control knob in the 
‘Cold' position. Feed the control wire 
through the bracket and tighten the screw 
securing the wire to the lever. 


Press the flap operating lever on the 
side of the heater to the fully shut position 
(defrost position) and place the control Imob 
on the dash to the ‘Defrost’ position. Feed 
the control wire through the lever bracket 
coupling and tighten the screw securing the 
wire to the lever. Tighten the screw 
securing the outer cable to the bracket. 


WATER CONTROL TAP 
Removal 


Release the screw securing the control 
wire to the tap operating lever and withdraw 
the wire. 


Remove two setscrews securing the tap to 
the heater unit and withdraw the control tap. 


Refitting 


Refitting is the reverse of the removal 
procedure. Re-connect the control cable as 
detailed under 'Heater Unit - Refitting'. 


BLOWER FAN 
Removal 


Disconnect the battery. Disconnect the 
two electrical cables at the snap connectors. 


Pull off the hose connecting the blower 
unit to the plenum chamber. Remove the hose 
connecting the blower unit to the heater unit. 


Remove the four nuts and bolts securing 
the unit to the dash mounting brackets and 
withdraw the unit. 


Unscrew the nut securing the fan on the 
motor spindle. Withdraw the fan. Remove 
the three plain and rubber washers securing 
the motor. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


ROTARY CONTROLS 
Removal 


Pull off the control knob and remove 
the locking nut from the shaft of the 
control. 


From underneath the dash, slacken the 
locknut securing the outer cable and the 
setscrew securing the inner cable and with- 
draw the cables. 


Remove the control unit from behind the 
dash panel. 


Refitting 


Refitting is the reverse of the removal 
procedure. Ensure that, when refitting the 
control wire, the control mob is register- 
ing correctly with the position of the 
levers on the heater unit. 


REAR HEATER UNIT (LIMOUSINE ONLY) 
Removal 
Lift out the driver's seat cushion. 


Disconnect the rear heater electrical 
cables at the snap connectors. 


Release the hose clamps and remove the 
four air hoses connecting the heater unit 
to the rear compartment air ducts. 


Close the water valve, located under the 
bonnet, by turning clockwise and from under- 
neath the car release the clamps and withdraw 
the two water hoses from the base of the 
unit. A slight amount of water will drain 
from the pipes, which must be replaced when 
refitting the unit. 


Remove the two nuts, plain and spring 
washers securing the unit to the body and 
lift out the unit from inside the car. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


WINDSCREEN WASHING EQUIPMENT 


The windscreen washer is electrically 
operated and comprises a glass water 
container mounted on the inner wing valance 
inside the engine compartment which is 
connected to jets at the base of the wind- 
sereen. Water is driven to the jets by an 
electrically driven pump incorporated in the 
water container. 


OPERATION (EARLY CARS) 


The windscreen washer should be used in 
conjunetion with the windscreen wipers to 
remove foreign matter that settles on the 
windscreen. 


Push button (marked 'Washer') and release 
immediately when the washer should operate 
at once and continue to operate for approx- 
imately seven seconds. Allow a lapse of a 
few seconds before operating the switch a 
second time. 


WARNING : 


If the washer does not function imme- 
diately, check that there is water in the 
container. The motor will be damaged if 
the switch is held closed for more than one 
or two seconds if the water in the container 
is frozen. 


The washer should not be used under 
freezing conditions as the fine jets of 
water spread over the windshield by the 
blades will tend to freeze up. 


In the summer the washer should be used 
freely to remove insects before they dry 
and harden on the screen. 


FILLING UP 


The water should be absolutely clean. 
possible use soft water for filling the 
container but if this is not obtainable and 
hard water has to be used, frequent operation 
and occasional attention to the nozzle outlet 
will be amply repaid in preventing the forma- 
tion of deposits. 


If 


The correct water level is up to the 
bottom of the container neck. Do not over- 
fill or unnecessary splashing may result. 
Always replace the rubber filler cover 
correctly after filling up. 


It is not possible to empty the container 
completely with the pump. Refilling is 
necessary when the water level has fallen so 
that the top of the auxiliary reservoir is 
uncovered. About 30 full operations will 
be obtained from one filling. 
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Fig. 3 The windscreen washer reservoir is 
replenished through a hole in the cap. 


When using the washer, an indication of 
the need to refill the container is given 
by the behaviour of the unit, The time 
taken for the auxiliary reservoir to refill 
increases as the water level in the container 
falls. 


As soon as the water level has fallen to 
the auxiliary reservoir the amount of water 
delivered to the windscreen will decrease 
with successive operations and the time the 
unit runs will, in proportion, become less. 


If the water level is allowed to fall 
still further until it is dow to the bottom 
of the auxiliary reservoir, the automatic 
action will cease and water will be delivered 
to the windscreen only as long as the switch 
is operated. This will continue until the 
water level has fallen to the inlet orifices 
when the pump will be above the water level, 
and no more water will be available for 
delivery to the windscreen. 


Do not continue to operate the switch 


after the available water has been used 


otherwise damage may be caused to the unit. 


Refilling the container will restore 
normal operation of the unit. 


COLD WEATHER 


Protection from frost damage can be given 


WINDSCREEN WASHING EQUIPMENT 


by the use of a proprietary anti-freeze 
solvent as marketed by 'TRICO' or 'HOLTS 
SCREENWASH' . 


Instructions regarding the use of the 
solvent will be found on the container. 


Denatured alcohol (Methylated Spirits) 
must Not be used. The use of this chemical 
will discolour the paintwork. 


LUBRICATION 


If, after lengthy service, the motor is 
found to be running slowly, unserew the 
moulded cover from the container and apply 
one or two drops of thin machine 011 to the 
felt pad situated in the gap between the 
cover and the motor unit. Do not over- 
lubricate or excess of] may find its way 
into the water container when the cover is 
refitted with consequent smearing of the 
windscreen. 


ADJUSTING THE JETS 


With a screwdriver, turn each nozzle in 
the jet holder until the jets of water 
strike the windscreen in the area swept by 
the wiper blades, it may be necessary to 
adjust the nozzles slightly after a trial 
on the road due to the jets of water being 
deflected by the airstream. 


Fig. 4 Adjusting the jets. 


JET NOZZLES. CLEANING 


To clear a blocked jet nozzle completely, 
unscrew the nozzle from the jet holder. 
Clear the small orifices with a fine wire 
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or blow out with compressed air, operate 
the washer with the nozzle removed. Allow 
the water to flush through the jet holder 
and then replace the nozzle. 


NON-AUTOMATIC MODEL 
(Fitted to Later Cars) 


The Lucas 5SJ Screen Jet is an electrically 
operated unit comprising a small permanent - 
magnet motor driving a centrifugal pump 
through a 3 piece Oldham type coupling and 
a high density polythene water container 
mounted in the engine compartment on the 
inner wing valance which is connected to two 
water jets at the base of the windscreen, 


Operation 

The windscreen washer should be used in 
conjunction with the windscreen wipers to 
remove foreign matter that settles on the 
windscreen. 


Push the button (marked 'washer') when 
the wasner should operate at once and 
continue to function until the button is 
released, 


WARNING: 

If the washer does not function imme- 
diately check that there is water in the 
container. The motor will be damaged if 
button is held pressed for more than one 
two seconds if the water in the container 
is frozen. 


‘The washer should not be used under 
freezing conditions as the fine jets of 
water spread over the windscreen by the 
blades will tend to freeze up. 


SERVICING 
Testing 


the 
or 


Position 


(a) Testing with a voltmeter. 


Connect a suitable direct current 
voltmeter to the motor terminals observing 
the polarity as indicated on the moulded 
housing. Operate the switch. If a low or 
zero reading is indicated, check the fuse, 
switch and external connections. 


The voltmeter gives a reverse reading, 
the connections on the motor must be 
transposed. 


If supply voltage is registered at the 
motor terminals but the unit fails to 
function, an open circuit winding or faulty 
brush gear must be suspected. Dismantle the 
motor as described overleaf. 


(b) 


WINDSCREEN WASHING EQUIPMENT 


Checking the external tubes and nozzles:- 
If the motor operates but little or no 


water is delivered to the screen the external 
tubes and nozzles may be blocked. 


Remove the external plastic tube from the 


short connection on the container cover and, 
after checking that the connector tube is 
clear, operate the switch. 


If a jet of water is ejected, check the 


external tubes and nozzles for damage or 


blockage. 


as 


(e) 


in 


switch, 


If no water is ejected, proceed 
deseribed below. 


Testing with an ammeter. 


Comect a suitable direct current ammeter 
series with the motor and operate the 
If the motor does not operate but 


the current reading exceeds that shown in 
DATA, remove the motor and check that the 
pump impeller shaft rotates freely. 


If the shaft is difficult to turn, the 


water pump unit must be replaced. 


in 


If the shaft turns freely, the fault lies 
the motor which must be dismantled and 


its components inspected. 
Dismantling 


(a) 


() 


(e) 


(a) 


Disconnect the external tube and 
electrical connections and remove tne 
cover from the container. 


Remove the self tapping screw which 
secures the motor to the cover and pull 
away the motor unit. 


Take care not to lose the intermediate 
coupling which connects the armature 
coupling to the pump spindle coupling. 


Remove the armature coupling from the 
armature shaft as follows. 


Hold the armature shaft firmly with a 
pair of sniper nosed pliers and using 
a‘second pair of pliers, pull off the 
coupling. 


Remove the two self tapping screws from 
the bearing plate. The bearing plate 
and rubber gasket can now be removed. 


Remove the two terminal screws. 


The terminal units and brushes can now 
be removed and the armature withdrawn. 


Take care not to lose the bearing washer 
which fits loosely on to the armature 
shaft. 
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(e) The pole assembly should not normally 
be disturbed. If, however, its removal 
is necessary make careful note of its 
position relative to the motor housing. 
‘The narrower pole piece is adjacent to 
the terminal locations. Also note the 
position of the pole clamping member. 
When fitted correctly it locates on 
both pole pieces but if fitted 
incorrectly pressure is applied to one 
pole piece only. 


If the motor has been overheated or if 
any part of the motor housing has been 
damaged a replacement motor unit must 
be fitted. 


Bench Testing 
(a) Armature. 


If the armature is damaged or if the 
windings are loose or badly discoloured, a 
replacement armature must be fitted. 


The commutator must be cleaned with a 
fluffless, petrol moistened cloth or if 
necessary by polishing with a strip of very 
fine glass paper. 


The resistance of the armature winding 
should be checked with an ohm meter, The 
resistance between commutator segments 
should be as shown under DATA, 


(b) Brushes. 


If the carbon is less than 1/16" (1.59 
mm.) long a new brush must be fitted. Check 
that the brushes bear firmly against the 
commutator. 


Re-assembling 

Re-assembly of the unit is the reversal 
of the dismantling procedure. The following 
points should be observed. 


(a) Make sure that the bearing recess in 
the motor housing is filled with Molypad 
molybdenised grease. Remove excess 


grease from the face of the bearing boss. 


(b) Cheek that the pole piece assembly does 
not rock and that the pole pieces are 

firmly located on the circular spigot. 
Ensure that both the pole piece and the 


clamping member are the right way round. 
{See sub-paragraph (c) Dismantling) . 
{e) 


Before replacing the motor unit on the 
cover, ensure that the armature coupling 
is pushed fully home. Also check that 


the intermediate coupling is in place. 
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PERFORMANCE TESTING (4) Connect the negative (-) battery supply 
to the terminal block and insert the 
Equipment ‘requined:- pushbutton switch in the lead. 


D.C. supply of appropriate voltage. 
D.C. voltmeter, first grade moving coil. 


0-3 amp D.C, ammeter. (5) Connect the voltmeter across the battery 
0-15 1b/sq.in. pressure gauge. leads after the anmeter and switch. 
Pushbutton switch with normally open 
contacts. Sune 
Two-Jet nozzle (Lucas No: 295005). (1) Open the tap. 
On-Off tap. (2) Depress the pushbutton for approx- 
100c.c. capacity measure. — imately 5 seconds and check the volt- 
4'6" length of plastic tubing. meter reading which should be the same 
Connect the equipment as follows:- as the supply voltage. On releasing 
the switch immediately close the tap 
(1) Attach a length of tubing to the outlet £6 suture: thé the plaktie tubing 
dunetion on the reservoir and the inlet remains charged with water. 


eonnection of the pressure gauge. 


(35) Empty the measuring cylinder. 
(2) Connect the remainder of the plastic >) ne alae 


tubing to the outlet union of the gauge (4) Open the tap and operate the push 

and the two-jet nozzle. Insert the switch for precisely 10 seconds after 

two-way tap midway between the gauge which period release the switch and 

and the nozzle. Suspend the nozzle in close the tap. 

‘the capacity measure. During the 10 second testing period 
(3) Connect the positive (+) battery supply the current and pressure values should 

to the positive terminal on the wind-Sereen be in accordance with those given. in 

washer terminal block. Insert the DATA and at least 35 cc. of water 

ammeter in series with the lead. should have been delivered. 


Nominal voltage of unit 12 

Maxinum current consumption 2 amp 

Resistance between commutator segments 2.8 - 3.1 ohms 

Maximum delivery - water pressure 4.5 lb/sq.in. (0.32 ke/sq.cm.) 
Minimum water delivery per second 3.5 ec. 

Container eapacity 2.1/4 pints (1.1 litres) 
Usable quantity of water 2 pints (1 litre) 

Diameter of nozzle orifices 0.25" - 0.28" (6.3 - 7 mn) 
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ELECTRICAL EQUIPMENT 


BATTERY = 


The Lucas BI11A battery is of the semi-linkless type, the short cell inter-connectors being 
partially exposed to enable testing of the individual cells to be carried out with a heavy 


discharge tester. 


DATA 


Battery type 


Voltage 


Number of plates per cell 


Capacity at 10-hour rate 


Capacity at 20-hour rate 


le 
ll 
64 ampere hours 


72 ampere hours 


ROUTINE MAINTENANCE 


Wipe away any foreign matter or moisture 
from the top of the battery, and ensure that 
the connections and the fixings are clean 
and tight. 


About once a month, or more frequently in 
hot weather, examine the level of the elect- 
rolyte in the cells. If necessary add 
distilled water to bring the electrolyte just 
level with the separator guards, which ean be 
Seen when the vent plugs are removed. 


The use of a Lucas battery filler will be 
found helpful in this topping-up process, as 
it ensures that the correct electrolyte level 
is obtained automatically and also prevents 
distilled water from being spilled over the 
battery top. 


Distilled water should always be used for 
topping-up. In an emergency however, clean 
soft rain water collected in an earthenware 
container may be used. 


NOTE: Never use a naked light when examining 
a battery as the mixture of oxygen and 
hydrogen given off by the battery when 
on charge, and to a lesser extent when 
standing idle, can be dangerously ex- 


plosive. 
REMOVAL 


Unscrew the two wing nuts and remove the 
battery retaining clamp. Disconnect the 
terminals and lift out the battery from the 
eradle, located in the luggage compartment 
on the left hand side. 


REFITTING 


Refitting is the reverse of the removal 
procedure. Before refitting the cable con- 
neectors, clean the terminals and coat with 
petroleum jelly. 
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oy 


Fig. 1 Location of battery. 


PERSISTENT LOW STATE OF CHARGE 


First consider the conditions under which 
the battery is used. If the battery is 
subjected to long periods of discharge 
without suitable opportunities for re- 
charging, a low state of charge can be 
expected. A fault in the generator or 
regulator, or neglect of the battery 
during a period of low or zero mileage may 
also be responsible for the trouble. 


Vent Flugs 


See that the ventilating holes in each 
vent plug are clear. 


ELECTRICAL EQUIPMENT 


Level of Electrolyte 


The surface of the electrolyte should be 
just level with the tops of the separator 
guards. If necessary, top up with distilled 
water. Any loss of acid from spilling or 
spraying (as opposed to the normal loss of 
water by evaporation) should be made good by 
dilute acid of the same specific gravity as 
that already in the cell. 


Fig. 2 Lucas battery filler. 


Cleanliness 


See that the top of the battery is free 
from dirt or moisture which might provide a 
discharge path. Ensure that the battery 
connections are clean and tight. 


Hydrometer Tests 

Measure the specific gravity of the acid 
in each cell in turn with an hydrometer. To 
avoid misleading readings, do not take hydro- 
meter readings immediately after topping-up. 


The readings given by each cell should be 
approximately the same. 


If one cell differs appreciably from the 
others, an internal fault in the cell is 
indicated, 


The appearance of the electrolyte drawn 
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into the hydrometer when taking a reading 
gives a useful indication of the state of 
the plates. If the electrolyte is very 
dirty, or contains small particles in sus- 
pension, it is possible that the plates 
are in a bad condition. 


Fig. 3, Checking a battery with a hydrometer. 


The specific gravity of the electrolyte 
varies with the temperature, therefore, for 
convenience in comparing specific gravities, 
this is always corrected to 60°F, (16°C.), 
which is adopted as a reference temperature. 
The method of correction is as follows: 


every 5°F.(3°C.) below 60°F. (16°C) 
0.002 from the observed reading to 
the true specific gravity of 60°R. 


For every 5°F. (3°C.) above 60°F. (16°C.) 
add 0,002 to the observed reading to obtain 
the true specific gravity at 60°F. .(16°C.) 


The temperature must be that indicated 
by a thermometer actually immersed in the 
electrolyte, and not the air temperature. 


For 
deduct 
obtain 


Compare the specific gravity of the 
electrolyte with the values given in the 
table and so ascertain the state of charge 
of the battery. 


If the battery is in a discharged state, 
it should be recharged, either on the veh- 
icle by a period of day-time running or on 
the bench from an external supply, as des- 
erived under "Recharging from an External 
Supply”. 
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Discharge Test 

A heavy discharge tester consists of a 
voltmeter, 2 or 3 volts full scale, across 
which is connected a shunt resistance cap- 
able of carrying a current of 150-160 amperes. 
It 1s important to use only a suitably rated 
instrument. Pointed prongs are provided for 
making contact with the inter-cell connectors. 


Press the contact prongs against the ex- 
posed positive and negative terminals of 
each cell. A good cell will maintain a 
reading of 1,2 - 1.5 volts, depending on the 
state of charge, for 10 seconds. 


If, however, the reading rapidly falls 
off, the cell is probably faulty and a new 
plate assembly may have to be fitted. 


RECHARGING FROM AN EXTERNAL SUPPLY 


If the battery tests indicate that the 
battery is merely discharged, and is other- 
wise in a good condition, it should be 
recharged, either on the vehicle by a period 
of day-time rumning or from an external 
supply. Note correct battery polarity 
(POSITIVE EARTH) when connecting the charg- 
ing unit cables. 


If the latter the battery should be 
charged at 6.5 amperes until the specific 
gravity and voltage show no increase over 
three successive hourly reacings. During 
the charge the electrolyte must be kept 
level with the tops of the separator guards 
by the addition of distilled water. 


A battery that shows a general falling- 
off in efficiency common to all cells, will 
often respond to the process known as 
"eyeling". .This process consists of fully 
charging the battery as described above and 
then discharging it by connecting to a lamp 
board, or other load, taking a current of 5 
amperes. The battery should be capable of 
providing this current for at least 7 hours 
before it is fully discharged, as indicated 
by the voltage of each cell falling to 1.8. 
If the battery discharges in a shorter time, 
repeat the "cycle" of charge and discharge. 


PREPARING NEW UNFILLED, UNCHARGED BATTERIES 
FOR SERVICE 


Preparation of Electrolyte 
Batteries should not be filled with acid 
until required for initial charging. 


Electrolyte of the specific gravity re- 
quired is prepared by mixing distilled water 
and concentrated sulphuric acid, usually of 
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1.835 specific gravity. The mixing must 
be carried out either in a lead-lined tank 
or in a suitable glass or earthenware ves- 
sel,. Slowly add the acid to the water, 
stirring with a glass rod. Never add the 
water to the acid, as the resulting chem- 
ical reaction causes violent and dangerous 
spurting of the concentrated acid. The 
correct specific gravity for the filling 
acid and approximate proportions of acid 
and water are indicated in the following 
table. 


Heat is produced by the mixture of acid 
and water, and the electrolyte should be 
allowed to cool before taking hydrometer 
readings - unless a thermometer is used to 
measure the actual temperature, and a 
correction applied to the reading before 
pouring the electrolyte into the battery. 


Filling the Battery 


The temperature of the acid, battery and 
filling-in must not be below 32°F, (0°C.) 


Carefully break the seals in the filling 
holes and fill each cell to the level of 
the separator guard with electrolyte of’ 
the appropriate specific gravity. Allow 
the battery to stand for 12 hours, in order 
to dissipate the heat generated by the 
chemical action of the.acid on the plates 
and separators, Restore levels by adding 
more acid of the same specific gravity and 
then proceed with the initial charge. 


Initial Charge Rate 

Charge at a rate of 4.5 amps until the 
voltage and specific gravity readings show 
no increase over five successive hourly 
readings. This may take up to 80 hours, 
depending on the length of time the bat- 
tery has been stored before charging. 


Keep the current constant by varying 
the series resistance of the circuit or 
the generator output. 


This charge should not be broken by 
long rest periods. If, however, the temp- 
erature of any cell rises above the permis- 
sible maximum (that is, 100°F. (38°C.) for 
batteries filled with 1.270 S.G. acids, 
120°F. (49°C.) for those with 1.210 S.G. 
acid), the charge must be interrupted until 
the temperature has fallen at least 10°F., 
(6°C.) below that figure. Throughout the 
charge, the electrolyte must be kept level 
with the top of the separator guards by 
the addition of acid solution of the same 
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specific gravity as the original filling-in 
acid, until the specific gravity and voltage 
readings have remained constant for five 
successive hourly readings. If the charge 
is continued beyond that point, top up with 
distilled water. 


At the end of the charge carefully check 
the specific gravity in each cell to ensure 
that, when corrected to 60°F. (16°C.), 1t 
lies within the specified fully charged 
limits. 


If any cell requires adjustment, some of 
the electrolyte must be siphoned off and re- 


placed by distilled water or by acid of 
the strength originally used for filling- 
in, depending on whether the specific 
gravity is too high or too low. Continue 
the charge for an hour or so to ensure 
adequate mixing of the electrolyte and 
again check the specific gravity readings. 
If necessary, repeat the adjustment process 
until the desired reading is obtained in 
each cell. Finally, allow the battery to 
cool, and siphon off any electrolyte above 
the tops of the separator guards. 


Completely discharged 


Home and climates with shade 
temperature ordinarily below 
80°F (26.6°C)} 

1.260 


Add 1 part by volume of acid 
(1.840 S.G.) to 3.2 parts of 
distilled water to mix this 
electrolyte 


. 2 


Home and climates 
with shade tempera- 
ture ordinarily 
below 80°F (26.6°C). 
Specific gravity of 
electrolyte (cor- 
rected to 60°F). 
(16°C). 


About half discharged 1.190-1.210 


1,110-1.130 


Specific Gravity of Filling Acid (corrected to 60°F) 


+290 


Climates with shade 
temperature frequently 
over 80°F (26.6°C). 
Specific gravity of 
electrolyte (corrected 
to 60°F). (16°C). 


1.210-1,.230 


1.130-1.150 


1.050-1.070 


Climates with shade tempera- 
tures frequently above 80°F 
(26.6°C) 
1.210 
Add 1 part by volume of acid 
(1.835 S.G.) to 4 parts of 


distilled water to mix this 
electrolyte 


PREPARING NEW "DRY-CHARGED" BATTERIES FOR 
SERVICE 


Filling the Cells 

Carefully break the seals in the filling 
holes and fill each cell with correct speci- 
fic gravity acid as shown in the table on 
this page to the top of the Separator guards 
in one operation. The temperatures of the 


Quantity of electrolyte required per cell 1 pint 
approximately (570 ec) 
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filling room, battery and acid should be 
maintained at between 60°F, (16°C). and 
100°F, (38°C.). If the battery has been 
stored in a cool place, it should be al- 
lowed to warm up to room temperature before 
filling. 


Freshening Charge 
Batteries filled in this way are up to 
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90% charged and capable of giving a starting 
discharge one hour after filling. When time 
permits, however, a short freshening charge 
will ensure that the battery is fully charged. 


Such a freshening charge should be 
5 amperes for not more than 4 hours. 


During the charge the electrolyte must be 
kept level with the top of the separators by 
the addition of distilled water. Check the 
specific gravity of the electrolyte at the 
end of the charge; if 1.270 acid was used to 
fill the battery, the specific gravity should 
now be between 1.270 and 1.290; if 1.210 acid, 
between 1,210 and 1.230, 


Maintenance in Service 


After filling, a dry-charged battery needs 
only the attention normally given to all lead- 
acid type batteries. 


DISTRIBUTOR 


REMOVAL 

Spring back the clips and remove the 
distributor cap. Disconnect the low tension 
wire from the distributor, 


Disconnect the vacuum pipe by unscrewing 
the union nut at the vacaum advance unit. 


Remove the distributor clamping plete 
retaining setserew and withdraw the dis- 
tributor. 


REFTITING 


If the distributor clamping plate pinch 
bolt has not been slackened during the re- 
moval of the distributor, refitting will be 
the reverse cf the removal procedure. 


Enter the distributor into the housing 
with the vacuum advance unit connection 
facing forward. 


Rotate the rotor arm until the driving dog 
engages with the distributor drive shaft. 


If the distributor clamping plate has 
been released during the removal of the 
distributor is will be necessary to reset 
the timing as follows: 


Ignition Timing 

Set the micrometer adjustment so that the 
third line from "A" on the top half of the 
distributor body aligns with the single line 
on the bottom half by releasing the adjuster 
ock-nut and turning the centre screw in the 
required direction. 


Enter the distributor into the drive 
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housing with the automatic advance unit 
facing the front of the engine. 


Fig. 4 The distributor cap H.T. lead number 
sequence. Inset shows the timing 
scale, 


Rotate the roter arm until the drive 
dog engages with the distributor drive 
shaft and secure the distributor with the 
setscrew, 


Connect the low tension wire with the 
"Incar" Terminal on the distributor body. 


Slowly rotate the engine until the en- 
gine timing mark on the crankshaft damper 
aligns with the pointer as shown in Fig. 5. 


The engine is timed on the 1L cylinder 
and the rotor arm should be in line with 
the micrometer adjuster. 


Connect a 12 volt test lamp with one 
lead to the distributcr terminal and the 
other to a gcod earth. 


Switeh on the ignition and slowly rotate 
the distributor clockwise until the points 
are just breaking and the test lamp lights 
up- 
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Tighten the distributor clamp bolt. 
Tighten the adjuster locknut. 


drawn by using a suitable pair of levers 
carefully applied at opposite points below 
the rotor moulding - never against the 
metal electrode. 


Fig, 5 Showing the crankshaft damper mark 
and the pointer aligned for ignition 
timing. 


ROUTINE MAINTENANCE 
EVERY 5,000 MILES (8,000_K.M.) 


Distributor Contact Points 


Every 5,000 miles (8,000 k.m.) check the 
gap between the contact points with feeler 
gauges when the points are fully opened by 
one of the cams on the distributor shaft. 

A combined screwdriver and feeler gauge is 
provided in the tool kit. 


The correct gap is .014" - ,018" (.36- 
«41 mn). 


If the gap of either contact is incor- 
rect slacken the screws "A" Fig.6 securing 
the fixed contact plate and adjust the gap 
by turning a screwdriver in the slot in the 
contact plate and a nick on the base plate 
tpt 
BY. 

Tighten the screws and recheck the gap. 
Lubrication 


Remove the moulded cover and withdraw the 
rotor arm. A tight rotor arm can be with- 


Fig. 6 Checking the distributor point gap. 


“14” - Screws securing the fixed 
contact plate. 
“BY - Base plate. 


IMPORTANT: Do not allow oil or grease on 
or near the contacts when 
checking or carrying out the 
following lubrication, 


Cam Bearing 

To lubricate the cam bearing, inject a 
few drops of thin machine of] into the 
rotor arm spindle A (Fig. 7). Do not re~ 
move or Slacken the screw located inside 
the spindle - a space is provided beneath 
the serew-head to allow the lubricant to 
reach the cam bearing. 


Pivot Post 


Place a drop of clean engine ofl on the 
tip of the pivot post (Fig. 7). 


Cam 


Lightly smear the faces of the cam C 
(Fig. 7) with Mobilgrease No. 2 or with 
clean engine oil. 
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Centrifugal Timing Control 

Inject a few drops of thin machine oil 
through a convenient aperture in the con- 
tact breaker base plate. 


Fig. 7 Distributor lubrication points. 


Cleaning 


Clean the moulded cover inside and 
outside with a soft dry clotn. Pay 
particular attention Lo spaces between the 
terminais., Check that the small carbon 
brush inside the moulding can move freely 
in its holder. 


Whilst the rotor arm is removed, examine 
the conzact breaker. Rough, burned or 
blackened contacts can be cleaned with fine 
carborndum stone or emery cloth. After 
cleaning remove any grease or metallic dust 
with a petrol moistened cloth. 


Contact cleaning is facilitated by re- 
moving the lever to which the moving contact 
is attached. To do this, remove the nut, 
insulating piece and electrical connections 
from the post to which the contact breaker 
spring is anchored. The contact breaker 
lever can then be lifted off the pivot post 
and the spring from the anchor post. 


After cleaning and trimming the contacts 


smear the pivot post (Fig. 7) with Ragosine 
Molybdenised Noncreep Oil or with Mobil- 
grease No. 2, Reassemble the contact 
breaker and check the setting. 


Refit the rotor arm, carefully locating 
its moulded projection in the spindle key- 
way and pushing it on as far as it will go. 


Refit the moulded cover and spring the 
two Side clips into position, 


SERVICING 


Dismantling 


When dismantling, note carefully the 
posilion in which the various components 
are fitted in order to simplify their re- 
assembly. 


Bearing Replacement 


The ball bearing at the upper end of 
the shank can be removed with a shouldered 
mandrel locating on the inner journal of 
che bearing. 


Wren fitting a new ball bearing, the 
shouldered mandrel must locate on both 
inner and outer journals of the bearing. 


The bearing bush at the lower end of 
the shank can be driven out with a suit. 
able punch. 


A bearing bush may be prepared for 
fitting by allowing fi to stand completely 
immersed in medium viscosity (S.A.B. 30-40) 
engine oil for et least 24 hours. In oases 
of extreme urgency, this period of soaking 
may be shortened by heating the oil to 
212°F., (100°¢.) for 2 hours and then al- 
lowing to cool before removing the bush. 


The bush is pressed into the shank with 
a shouldered mandrel. The mandrel should 
be hardened and polished and approximately 
0.0005" (.013 mm) greater in diameter than 
the distributor shaft. To prevent sub- 
sequent withdrawal of the bush with the 
mandrel, a stripping washer should be fit- 
ted between the shoulder of the mandrel 
and the bush. 


Under no circumstances should the busn 
be over-bored by reamering or by any ether 
means, since this will impair the porosity 
and therefore the lubricating quality of 
the bush. 


Reassembly 


When re-assembling. Ragosine molyb- 
denised nonereep oil or (failing this) 
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clean engine o11, should be smeared on the 
Shaft and, more lightly, on the contact 
breaker bearing plate. 


Key to Fig. 8. 


(1) Carbon brush (suppressor) 
(2) Rotor. 

G) Contact breaker carth lead. 
(4) Capacitor. 

(5S) Cam lubricator. 

© Contacts. 

@ 


(8) Vacuum timing control unit. 


Micrometer timing control unit. 


{9) Vacuum timing fixing screws. 

(0) Cam. 

(1) Distance collar, 

2) Securing screw. 

(13) Moulded cover. 

(14) HLT. leads, 

(1S) L.-T. leads. 

(16) Fixed contacts. 

(17) Fixed contact plate securing screws. 
(18) Contact breaker gap adjusting slot. 
(19) Spring and screw (C.B. housing fixings)” 
(20) Centrifugal timing control. 

(21) Ball bearing. 

(22) Bearing brush. 

(23) Thrust washer. 


Fig. 8 Exploded view of the distributor. 
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_ DISTRIBUTOR DATA 


Compression Ratio 8:1 


Lucas Ignition Distributor 
Type 20D8 
Model No: 


Lucas Service 40715 D/F 
Cam dwell angle Bye 4 3° 


Contact breaker gap 0.014-0.016" 
(0.36-0.41 mm.) 


Contact breaker spring 18-24 ozs. 
tension 

measured at free (512-682 gms.) 
contact. 


Ignition timing 10° B.T.D.¢, 


IGNITION DISTRIBUTOR TEST DATA 


VACUUM TIMING 
ADVANCE TEST 


The distributor nust 
be run immediately 
below the speed at 
which the centrifuga: 
advance begins to 
function to obviate 
the possibility of 
an incorrect reading 
being registered. 


CENTRIFUGAL TIMING 
ADVANCE TESTS 


Mount distributor in centrifugal 
advance test rig and set to spark 
at zero degrees at 100 r.p.m. 


Accelerate|Decelerate |No advance 
to-RPM and]to RPM and {in timing 
note ad- |note ad- below- 
vance in |vance in REM 
degrees 


Vacuum in 
inches of 
mereury and 
advance in 


4O715D/F [54412403 


4411934] 2800 JOO 5 
104-123] 500 


Auto advance weights Lucas number 410033/5. One inch of mercury = 0-0345 keen” 
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D.C, GENERATOR ~ MODEL ¢ 45 
(Fitted to early models) 


GENERAL 


The generator is a shunt-wound, two-pole, 
two-brush machine, arranged to work in con- 
Junction with Lucas regulator unit model 
RB340. A fan, integral with the driving 
pulley, draws cooling air through the 
generator, inlet and outlet holes being 
provided in the end brackets of the unit. 


The output of the generator is controlled 
by the regulator unit and is dependent on 
the State of charge of the battery and the 
loading of the electrical equipment in use. 
When the battery Ils in a low state of charge, 
the generator gives a high output, whereas 
if the battery is fully charged, the 
generator gives only sufficient output to 
keep the battery in good condition without 
any possibility of over-charging. An in- 
erease in output is given to balance the 
eurrent taken by lamps and other accessories 
when in use. 


ROUTINE MAINTENANCE 


(a) Lubrication 
Every 6,000 miles (9,660 km), inject 
a few drops of high quality viscosity 
(S.A.E, 30) engine 011 into the hole 

“ marked “OIL" at the end of the C.E. 

bracket bearing housing. 

(2) Inspection of Brushgear 
Every 24,000 miles (38,640 km) the 
generator should be removed from the 
engine and the brushgear checked. 

{c) Belt Adjustment 


Occasionally inspect the generator 
driving belt and, if necessary, ad-~ 
just to take up any undue slackness 
by turning the generator on its mount- 
ing. Care should be taken to avoid 
over-tightening the belt, the tension 
needed being just enough to drive 


Fig. 9 Exploded view of the generator. 


Q) Output terminal ‘D’ (9) Shaft key. (16) Fibre thrust washer. 

(2) Commutator. (10) Shaft nut. (17) ‘Through’ bolts. 

@) Amature. (11) Commutator end bracket. (18) Pole shoe securing screw. 
@) Field coils. (12) Brushes. (19) Bearing retaining plate. 
©) Yoke. (13) Felt ring. (20) Ball bearing. 

© Shaft collar. (14) Felt ring retainer. (21) Corrugated washer. 

) Shaft collar retaining cup. (15) Porous bronze bush. (22) Drive end bracket, 

(8) Felt ring. 23) Pulley spacer. 
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See that the machine is 
otherwise undue strain 
the generator bearings. 


without slipping. 
properly aligned, 
will be thrown on 


PERFORMANCE DATA 


1,300 r.p.m. (max.) at 
13.0 generator volts. 


Cutting-in Speed 


Maximum Output 25 amps at 2,050 r.p.m. 
volts. 


Field Resistance 


(max.) at 13.5 generator 


REMOVAL 


Discommect the eables from the two term- 
inals at the rear of the generator noting 
that they are of different sizes. 


Remove the nut and bolt securing the 
adjusting link to the generator. 


Remove the two nuts and bolts securing 
the generator to the mounting bracket when 
the generator can be lifted out. 


Remove the generator belt. 


REFITTING 


Refitting is the reverse of the removal 
procedure. When the generator belt has 
been refitted move the generator to a 


position where it is possible to depress the 


belt about 4" (12 mn.) midway between the 
water pump and generator pulleys. 
SERVICING 

(a) Testing in position to Locate Fault in 


Charging Circuit 


In the event of a fault in the charging 


eireuit, adopt the following procedure 
to locate the cause of the trouble. 


Inspect the driving belt and adjust 
if necessary. 


(4) 
(ii) Check the connections on the commu~ 
tator end bracxet. The large con- 
nector carries the main generator 
output, the smaller connector the 
field current. 


Pull off the connectors from the 
terminal blades of the generator and 
connect the two terminal blades with 
a short length of wire. 


(iit) 


(iv) 


Start the engine and set to run at 
normal idling speed. 


(v) Clip the negative lead of a moving 


coil type voltmeter, calibrated 
0-20 volts, to one generator term- 
inal and the positive lead to a . 
good earthing point on the yoke. 


(vi) Gradually increase the engine speed, 
when the voltmeter reading should 
rise rapidly and without fluctuation. 
Do not allow the voltmeter reading 
to reach 20 volts and do not race 
the engine in an attempt to increase 
the voltage. It is sufficient to 
run the generator up to a speed of 
1,000 r.p.m. If the voltage does 
not rise rapidly and without 
fluctuation the unit must be dis- 
mantled for internal examination. 
Excessive sparking at the commutator 
in the above test indicates a de- 
fective armature which should be 
replaced. 


If a radio suppression capacitor is 
fitted between the output terminal 
and earth, disconnect this capacitor 
and re-test the generator before dis- 
mantling. If a reading is now given 
on the voltmeter, the capacitor is 
defective and must be replaced. 


NOTE: 


FELT RING 
RETAINER 


INJECT 
OIL HERE 


POROUS 
BRONZE BUSH 


FELT RING 
LUBRICATOR 
(zm 


Fig. 10 End view of generator, 
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If the generator is in good order, 
remove the link from between the 
terminals and restore the original 
gomections. 


(b) To Dismantle 


(1) 
(41) 


(111) 


(4v) 


(v) 


(co) 
(4) 


(43) 


(144) 


(iv) 


Take off the driving pulley. 


Unscrew and withdraw the two through 
bolts. 


Withdraw the commutator end bracket 
from the yoke. 


Lift the driving end bracket and 
armature from the yoke. Take care 
not to lose the fibre thrust washer 
or collar from the commutator end of 
the shaft. 


Tne driving end bracket, which on 
removal from the yoke has withdrawn 
with it the armature and armature 
shaft ball bearing, need not be 
separated from the shaft unless the 
bearing is suspected and requires 
examination, or the armature is to 
be replaced; in this event the 
armature should be removed from the 
end bracket by means of a hand press, 
having first removed the shaft key. 


Brushgear (Checking with yoke removed) 


Lift the brushes up into the brush 
boxes and secure them in that posi- 
tion by positioning the brush spring 
at the side of the brush. 


Fit the commutator end bracket over 
the commutator and release the 
brushes. 


Hold back each of the brush springs 
and move the brush by pulling gently 
on its flexible connector. If the 
movement is sluggish, remove the 
brush from its holder and ease the 
sides by lightly polishing on a 
smooth file. Always refit brushes 
in their original positions. If the 
brushes are badly worn, new brushes 
must be fitted and bedded to the com- 
mutator. The minimum permissible 
length of brush is 1/4" (6.35 mm.) 


Test the brush spring tension utiliz- 
ing a Spring balance. The tension 
needed to just lift the spring from 
contact with the brush with a new 
spring and a new brush is 33 ozs. 
(935.5 gms.) but with a brush worn 
to 1/4" it may reduce to 16 ozs. 


(4 


(a) 


(453.5 gms.). Both pressures should 
be measured. Renew any brush spring 
when the tension falls below these 
values. 


Commutator 


A commutator in good condition will be 
smooth and free from pits or burned 
Spots. 


Clean the commutator with a petrol- 
moistened cloth, If this is in- 
effective carefully polish with a 
strip of fine glass paper while ro- 
tating the armature. To remedy a 
badly worn commutator, first rough 
turn the commutator and then under- 
cut the insulator between the seg- 
ments to a depth of 1/32" (.79 mm). 
Finally, take a light skim with a 
very sharp (preferably diamond-tip- 
ped) tool. If a non-diamond tipped 
tool is used for machining, the com- 
mutator should be lightly polished 
with a very fine glass paper. Emery 


cloth must not be used on the com- 
mutator. 


Finally clean away any dust. 


(a2 


Fig. 11 Under-cutting the commutator insulation. 


Fig. 12 Showing the correct and incorrect way 


of under-cutting the commutator 
insulation. 


A+ correct B - incorrect 


(e) 


(1) 


’ terminal and the yoke. 


(4) 


(44) 


(iii) 


ELECTRICAL EQUIPMENT 


Armature 


Indication of an open-circuited arm- 
ature winding will be given by burnt 
commutator segments, If armature 
testing facilities are not available, 
an armature can be checked by sub- 
stitution. To separate the armature 
shaft from the drive end bracket, press 
the shaft out of the drive end bracket 
bearing. 


When fitting the new armature, support 
the inner journal of the bell bearing, 
using a mild steel tube of suitable 
diameter, whilst pressing the armature 
as firmly home (see also paragraph 
Mn). 


Field Coils 


Measure the resistance of the field 
coils, without removing them from the 
generator yoke, by means of an ohm 
meter connected between the field 

Fleld resistance 
is 4.5 ohms, 


If an ohm meter is not available, con- 
nect a 12 volt d.c. supply between the 
field terminal and generator yoke with 
an ammeter in series. The ammeter 
reading should be approximately 2.7 
amperes. Zero reading on the ammeter 
or an "Infinity" ohm meter indicates 
an open circuit in the field winding. 


If the current reading is much more 
than 2.7 amperes, or the ohm meter 
reading much below 4.5 ohms, it is an 
indication that the insulation of one 
of the field coils has broken down. 


In either event, unless a substitute 
generator is available, the field coils 
mist be replaced. To do this, carry 
out the procedure outlined below: 


Drill out the rivet securing the field 
coil terminal assembly to the yoke 
and remove the insulating sleeve from 
the lerminal block to protect it from 
the heat of soldering. Unsolder the 
terminal blade and earthing eyelet. 


Remove the insulation piece which is 
provided to prevent the junction of 
the field coils from contacting with 
the yoke. 


Mark the yoke and pole shoes so that 
the latter can be refitted in their 
original positions. 
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(av) 


Unserew the two pole shoe retaining 
serews by means of a wheel-operated 


screwdriver. 


AET§ 


Fig. 13 Tightening the pole shoe retaining screws. 


(v) Draw the pole shoes and coils oar 
of the ycke and lift off the coils. 


Fit the new field coils over the 
pole shoes and place them in post- 
tion inside the ycke. Take care vo 
ensure that the taping of the field 
coils is not trapped between the 
pole shoes and the yoke. 


(vi) 


Locate the pole shes and field 
coils by ligatly tightening the 
fixing screws, 


(viii) Fully tighten the ser 
of tne wheel-vverated 


by means 
srewdriver. 


Solder the original terminal blade 
and earthing eyelet to the appro- 
priate coil ends. 


(x) Refit the insulating sleeve and re- 
rivet the terminal assembly to the 
yoke. 


Refit the insulation piece behind 
the juncsior of the two coils. 


(g) Bearings 
Bearings which are worn to such er 
extent that they will allow side 


movement of the armature shaft must 
be replaced. 


To replace che bearing bush in a 


(4) 


(43) 


(441) 


NOTE: 


ELECTRICAL EQUIPMENT 


commutator end bracket, proceed as good grade 8.A.E. 30 engine oil; 
follows: this will allow the pores of the 


Remove the old bearing bush from the bush to be filled with lubricant. 


end bracket. The bearing can be The ball bearing at the driving end 
withdrawn with a suitable extractor is replaced as follows: 

oY 
or by screwing a 5/8" tap into the (4) Drilt out the rivets which secure 


bush for a few turns and pulling out 
the bush with the tap. Screw the tap 
Squarely into the bush to avoid dam- 
age to the bracket. (ii) Press the bearing out of the end 
bracket, Remove and clean the cor- 
rugated washer and felt ring. 


(i441) Before fitting the replacement 
bearing, see that it is clean and 
pack it with high melting point 
grease such as Energrease RBB3. 


the bearing retaining plate to the 
end bracket and remove the plate. 


{iv) Place the felt ring and corrugated 
washer in the bearing housing in the 
end bracket. 


(v) Locate the bearing in the housing 
and press it home. 


(vi) Fit the bearing retaining plate. 
Insert the new rivets from the 
pulley side of the end bracket and 
open the rivets by means of a punch 
to secure the plate rigidly in posi- 


tion. 
(hn) To Reassemble 
Fig. 14 Method of fitting the porous bronze bush. (4) Fit the drive end bracket to the 
1, Shouldered mandrel 3. Bearing bush armature shaft. The inner journal 
2. Hand press 4. Supporting block of the bearing must be supported by 


a tube, approximately 4" (10.16 cm.) 
long 1/8" (3.18 mm.) thick and in- 
ternal. diameter 5/8" (15.88 mm.). 
Do not use the drive end bracket as 
a Support for the bearing whilst 
Insert the felt ring and felt ring fitting an armature. 

retainer in the bearing housing, 

then press the -new bearing bush into 
the end bracket, using a self-extract- 
ing tool as illustrated, the fitting 
pin or mandrel portion being of 
0.5924" (14.8 mm.) diameter and 
highly polished. To withdraw the pin 
after pressing the bush fully home, 
turn the nut against the sleeve while 
gripping the squared end of the fit- 
ting pin. 


Withdraw and clean the felt re- 
tainer and felt ring. 


Porous bronze bushes must not be 
opened out after fitting, or the . , : ; 
porosity of the bush may be impaired. Fig. 15 Expioded view of drive end bearing. 


1. Bearing 3. Bearing retaining plate 
Before fitting the new bearing bush, 2, Felt washer 4, Conrughted washer 
it should be allowed to stand for ‘5. Oil retaining washer 
24 hours completely immersed in a . 
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(v) 


(vi) 
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Fit the yoke to the drive end bracket. 


Lift the brushes up into the brush 
boxes and secure them in that posi- 
tion by positioning each brush spring 
at the side of its brush. A. Fig.16. 


Fit the fibre thrust washer on the 
shaft. Fit the commutator end 
bracket to the yoke, so that the 
dowel on the bracket locates with 
the groove on the yoke. Take care 
not to trap the brush connector pig- 
tails. Insert a thin screwdriver 
through the ventilator apertures ad- 
jacent to the brush boxes and care- 
fully lever up the spring arms until 
the bushes locate correctly on the 
commutator. B,C. Fig.16. 


Refit the two through bolts, pulley 
spacer and shaft key. 


After reassembly, lubricate the com- 
mutator end bearing. 


Fig. 16 


Lifting the brush spring, 
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D.C. GENERATOR - MODEL C 42 


(Fitted to later models) 


REMOVAL 


Disconnect the cables from the two term- 
inals at the rear of the generator noting 
that they are of different sizes. 


Remove the nut and bolt securing the 
adjusting link to the generator. 


Remove the two nuts and bolts securing 
the generator to the mounting bracket when 
the generator can be lifted out. 


Remove the generator belt. 


REFITTING 


Refitting is the reverse of the removal 
procedure. When the generator belt has been 
refitted, move the generator to a position 
where it is possible to depress the belt 
about 1/2" (12 mm.) midway between water 
pump and generator pulleys. 


While the generator has different di- 
mensions and performance from Model C 45 
previously described, its construction is 
similar, and the same servicing procedure 
applied in general. The essential dif- 
ference between the two generators concerns 
performance. 


PERFORMANCE 


Cutting-in Speed 


Maximum Output 


Field Resistance 
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1,360 {max.) r.p.m. at 13.0 
generator volts. 
5.25 ohms + 5% 


30 amperes at 2,330 (Max.) 
r.p.m. at 13.5 generator 
volts. 


ELECTRICAL EQUIPMENT 


RB 310 CURRENT - VOLTAGE REGULATOR 


(Fitted to early models to control generator C 45) 


(a) CHECKING CONTINUITY BETWEEN BATTERY 
AND CONTROL Box 


If the generator and battery are in order, 
disconnect the cables from control box 
terminal blades 'B' and connect them to the 
negative terminal of a good quality 0-20 
moving coil voltmeter. 


Connect the positive terminal of the 
voltmeter to an earthing point on the chas- 
sis. If the meter registers battery volt- 
age, i.e. 12 volts, the wiring is in order 
and the control box settings should be 
checked. 


If there is no reading, re-connect the 
cables to terminal blades 'B’ and examine 
the wiring between battery, ammeter, and 
control box for defective cables or loose 
connections. 


(b) VOLTAGE REGULATOR ADJUSTMENT 


The regulator is carefully set during 
manufacture and, in general, it should not 
be necessary to make further adjustment. 
However, if the battery fails to keep in a 
charged condition or if the generator out- 
put does not fall when the battery is fully 
charged, the setting should be checked and, 
if necessary, corrected. 


If is important to check before altering 
the regulator setting that the low state of 
charge of the battery is not due to a 
defective battery or to slipping of the 
generator belt. Only a good quality MOVING 
COIL VOLTMETER (0-20 volts) must be used 
when checking the regulator. The open 
circuit setting can be checked without 
removing the cover from the control box. 


Disconnect the cables from the control 
box terminal blades 'B' and join the ignition 
and battery feeds together using a suitable 
"jumper lead". 


Connect the voltmeter to control box 
terminal 'D' and a good earthing point. 


The regulator should be at ambient 
temperature, i.e. as measured in its immed- 
jate vicinity, and adjustment should be 
completed within thirty seconds, otherwise 
heating of the shunt coil by the energising 
current may cause false settings to be made. 


Run the engine up until the generator 
speed reaches 3,000 r.p.m. (2,000 engine 
r.p.m.) when the open circuit voltage read- 
ing should lie within the following limits: 
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Ambient Open Circuit 
Temperature Voltage Setting 
10°c. (50°F.) 15.1 - 15.7 
20°C. (68°R.) Wg - 15.5 
30°C. (86°R.) V4.7 - 15.3 
40°C. (104°R.) 14.5 - 15.1 


If the voltmeter reading is outside the 
specified limits rotate the voltage regu- 
lator adjusting screw, which is adjacent 
to the 'D' terminal, clockwise, to raise 
the setting or anti-clockwise to reduce 
the setting. Check the setting by 
switching off the engine, restarting and 
then raising the generator speed to 3,000 
r.p.m. (2,000 engine r.p.m.)} and make any 
final adjustment. 


CURRENT 
REGULATOR 


VOLTAGE, 
REGULATOR 


CUT-OUT 


ADJUSTING SCREWS & LOCKING NUTS 


Fig. 17 The R.B. 310 control box showing the 
position of the three spring loaded 
adjusting screws. 


(c) CURRENT REGULATOR ADJUSTMENT. 


When setting the current regulator on 
the vehicle, the generator mst be made to 
develop its full rated output, regardless 
of the state of charge of the battery at 
the time of setting. The voltage regulator 
must therefore be rendered inoperative. 

fo do this, the voltage regulator contact 
should be short-circuited with a crocodile 
or bulldog clip placed between the insulated 
fixed contact bracket and the voltage 
regulator frame. 


Disconnect the cables from terminal 
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blades 'B' and, using a suitable "jumper 
lead" connect an 0-40 first grade moving 
coil ammeter between these cables and term. 
inal blades 'B'. 


Start the engine and run the generator 
at about 4,000 r.p.m. (2,700 engine r.p.m.)} 
when the ammeter should read 24-26 amperes, 
If the ammeter is outside the specified 
limit rotate the current adjusting screw, 
which is the centre of the three, clockwise 
to raise the setting or anti-clockwise to 
reduce the setting. Check the setting by 
switching off the engine, restarting and 
then raising the generator speed to 4,000 
r.p.m, (2,700 r.p.m.) and make any final 
adjustment. 


Restore the original connections. 
(4) CLEANING REGULATOR CONTACTS 


After long periods of service it may be 
found necessary to clean the contacts of 
the voltage and current regulators. These 
may be cleaned with silicon carbide paper, 
fine carborundum stone or fine emery cloth, 
All traces of metal dust or other foreign 
matter must be removed with methylated 
spirits (denatured alcohol). 


(e) CUR-OUT ADJUSTMENT 


If the regulator is correctly set but the 
battery is still not being charged the cut. 
out may be out of adjustment. 


(4) Method of Setting Cut-in Voltage 


Partially withdraw the Lucar cable 
connector from control box terminal 
blade 'D', 


Connect a first-grade 0-20 volt 
moving coil voltmeter between the 
exposed portion of terminal blade 

'D' and a good earthing point, taking 
care not to short-circuit terminal 
'D' te the base. 


Start the engine and slowly increase 
the speed, while observing the volt- 
meter pointer, ‘The voltage should 
rise steadily and then drop slightly 
at the instant of contact closure. 
The cut-in voltage is that which is 
indicated immediately before the 
pointer drops back. It should lie 
between the limits 22.7-13.3 volts. 


NOTE: Should the instant of contact closure 
be indeterminate and difficult to ascertain, 
due to the cut-in and battery voltages being 
approximately equal, switch on the head- 


lamps in order to depress the battery volt- 
age. Repeat the rising voltage check, when 
a definite drop should be observed as con- 

tacts close. 

If the cut-in voltage occurs outside the 
above limits, an adjustment must be made 
by rotating the cut-out adjusting screw, 
which is adjacent to the 'B' terminal 
blades, a fraction at a time clockwise to 
raise the setting or anti-clockwise to 
reduce the setting. Test after each ad- 
justment by increasing the engine speed 
and note the voltmeter reading at the 
instant of contact closure. Electrical 
settings of the cut-out, like the voltage 
regulator, must be effected as quickly as 
possible because of temperature rise 
effects. 


(11) Method of Setting Drop-off Voltage 


Withdraw the cables from contro] 

box terminal blades 'B' and (to 
provide a battery feed to the 
ignition coil) connect them to- 
gether with a suitable "jumper lead", 


Connect a first-grade 0-20 volt 
moving coil voltmeter between one 
of the terminal blades 'B' and a 
good earthing point. 


Start the engine and run it up to 
above cut-in speed. 


Slowly decelerate and observe the 
voltmeter pointer. 


Opening of the contacts, indicated 
by the voltmeter pointer dropping 
to zero, should occur between the 
limits 9.5-11.0 volts. If it does 
not, the spring force exerted by 
the moving contact blade must be 
adjusted by altering the height of 
the fixed contact. 7 


To do this, carefully straighten 
the legs of the fixed contact post 
to raise the drop-off voltage or 
bow them to reduce it. Repeat the 
test and, if necessary, re-adjust 
until the armature releases at the 
specified voltage. 


(f) CLEANING CUT-OUT coNTACTS 


After long periods of service it may be 
found necessary to clean the cut-out con- 
tacts. These may be cleaned with fine 
glass paper. All traces of metal dust or 
other foreign matter must be removed with 
methylated spirits (denatured alcohol). 
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CURRENT VOLTAGE REGULATOR - MODEL RB 340 


(Fitted to later models to control ¢ 42 generator) 


Fig. 18 Circuit diagram for the R.B, 340 
control box. 


(1) Field. 

(2) Cut-out relay. 
(3) Current regulator. 
(4) Swamp resistor. 
(5) Field resistor. 
(© Voltage regulator. 
(7) Armature. 

(8) Generator. 


GENERAL 


Preliminary Checking of Charging Circuit 


Before disturbing any electrical ad- 
djustments, examine as described below to 
ensure that the fault does not lie outside 
the control box: 


(4) Check the battery by substitution or 
with an hydrometer and a heavy dis- 
charge (150-160A) tester. 


(ii) Inspect the generator driving belt. 
This should Just be taut enough to 
drive without slipping. 


(111) Check the generator by substitution 
or by withdrawing the cables from the 
generator terminals and, using a 
suitable “jumper lead," linking large 
generator terminal 'D' to small term- 
inal 'F' and. connecting a voltmeter 
between this link and earth and then 
running the generator up to about 
1,000 r.p.m. (600 engine r.p.m.), when 
a rising voltage should be shown. 


(iv) Inspect the wiring of the charging 
eircuit and carry out continuity 
tests between the generator, control 
box and the ammeter. 


(v} Check earth connections, particularly 
that of the control box. 


(vi) In the event of reported undercharging, 
ascertain that this 1s not due to low 
mileage. 


(vii) The control box terminals are pro- 
tected with a plastic cover which is 
a sliding fit over the unit and must 
be removed before any adjustments can 
be made. 


To ensure the impossibillity of mak- 
ing incorrect connections the field 
cable terminal is insulated with a 
black plastie sleeve which differs 
in form and colour from all other 
terminal insulators. 


NOTE: Should the control box fail to res- 
pond correctly to any adjustment 
given in the following instructions, 
it should be examined at a Lucas 
Service Depot or by an official 
Lucas Agent. 


VOLTAGE REGULATOR 
Open Circuit Settings 


Poaceae Voltage 
(10°c. (50°F.) 14.9 = 15.5 
c.42 (20°C. (68°F.) 14.7 - 15.3 
Generator (30°C. (86°F.) 14.5 - 15.1 
(40°. (104°R.) 143 = 149 


Method of Adjustment 


Checking and adjusting should be com- 
pleted as rapidly as possible to avoid 
errors due to heating of the operating 
coil. 


(4) Withdraw the cable from control box 
terminal blades 'B'. 


(41) Connect a first-grade 0-20 moving 
coil voltmeter between control box 
terminal 'D' and a good earthing 
point. 


NOTE: A convenient method of making this 
connection is to withdraw the igni- 
tion warning light feed from control 
box terminal 'WL' and to clip the 
voltmeter lead of appropriate polarity 
to the small terminal blade thus 
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exposed - this terminal being 
electrically common with terminal 


'D'. 


REC 1407 1-62 
Fig. 19 View of the under-side of R.B. 340 
control box. 


(1) Battery main terminal. 
(2) Swamp resistor. 

(3) Ballast resistors. 

(4) Field resistors. 


Fig. 20 Checking the open circuit setting. 


(iii) Start the engine and run tne zener- 
ator at 4,500 r.p.m. (2,700 engine 


repem.). 
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(iv) 


Observe the voltmeter pointer. 


The voltmeter reading should be 
steady and lie between the appropriate 
limits (see 'Open Circuit Settings'), 
according to the temperature. An 
unsteady reading may be due to un- 
clean contacts. If the reading is 
steady but occurs outside the appro- 
priate limits, an adjustment must be 
made. In this event, continue as 
follows: 


(v) 


Stop the engine and remove the con- 
trol box. 


(vi) Re-start the engine and run the 
generator at 4,500 r.p.m. (2,700 


engine r.p.m.) 


suitable tool, turn the 
adjustment cam until the 
setting 1s obteined - turn- 
tool clockwise to raise the 
or anti-clockwise to lower 


(vii) Using a 
voltage 
correct 
ing the 
setting 


Check the setting oy stopping the 
encine and then azain raising lhe 
generator speed to 4,56C r.p.m. 
(2,700 engine r.y.m.). 


(viii) 


(ix) 


Restore tne original connections and 


refit the cover. 
CURRENT REGULATOR 


On-Load Setting 


The current regulator on-load seltim is 
equal to the maximum rated output of the 
generator, wnich is 30 amperes (C.42). 


Method of Ad. 


The generavor 7 
its maximum rated out 
stave cf charge cf the & 
the time of setting. 


contacts together. 


(i) 


Remove the control box cover. 


g clip, short ou 
yoltaze regulator. 


from ccntrol bex 


Using a suitable "jumper lead", con- 
nect the cables removed in (iii) to 


{v) 
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the load side of a first-grade 
O-40A moving coil ammeter. 


Connect the other side of the ammeter 
to one of the control box terminal 
blades 'B'. 


Fig. 21 The cam adjuster on the R.B. 340 
control. box. Note the bulldog clip 
closing the voltage regulator 
contacts, 


Bulldog clip. 
V.R. contacts. 
Voltage regulator. 
Current regulator. 
Cut-out relay. 
Setting tool. 
Adjusting cams. 


Fig. 22 Checking the current regulator on-load 
setting. 
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It is important to ensure that term- 
inal 'B’ carries only this one con- 
nection. All other load connections 
(including the ignition coil feed) 
must be made to the battery side of 
the ammeter. 


Switch on all lights, to ensure that 
the generator develops its full rated 
output. 


NOTE: 


(vt) 


(vit) Start the engine and run the generator 


at 4,500 r.p.m. (2,700 engine r.p.m.). 


(viii) Observe the ammeter pointer. 


The ammeter pointer should be steady 
and indicate a current equal to the 
maximum rated output of the genera- 
tor. An unsteady reading (one 
fluctuating more than + 1 ampere) 
may be due to unclean contacts. If 
the reading is too high or too low 
an adjustment must be made. In this 
event proceed as follows: 


(ix) Using a suitable tool, turn the cur- 
rent adjustment cam until the cor- 
rect setting is obtained - turning 
the tool clockwise to raise the 
setting or anti-clockwise to lower 


it. 


Switch off the engine and restore the 
original connections. 


(x) 


(xi) Refit the control box cover. 
QUT-OUT RELAY 


Electrical Settings 

(4) Cut-in Voltage 12,6-13.4 
(41) Drop-off Voltage 9.3-11.2 
Method of Cut-in Adjustment 


Checking and adjusting should be com- 
pleted as rapidly as possible to avoid 
errors due to heating of the operating coil. 


(1) Connect. a first-grade 0-20 moving 
coil voltmeter between control box 
terminal 'D' and a good earthing 
point, referring to the note in 


"Voltage Regulator - Method of 


Adjustment.” 

(44) | Switch on an electrical load, such 
as the headlamps. 

(iii) Start the engine and slowly increase 
its speed. 

(iv). Observe the voltmeter pointer. 
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The voltage should rise steadily and 
then drop slightly at the instant of 
contact closure. The cut-in voltage 
is that which is indicated immediately 
before the pointer drops back. It 
should occur between the limits given 
in "Electrical Settings" (i) above. 
If the cut-in occurs outside those 
limits, an adjustment must be made. 
In this event, reduce generator 

Speed to below cut-in value and con- 
tinue as follows: 


Fig. 23 Checking the cut-in voltage. 


(v) Remove the control box cover 


(vi) Using a suitable tool, turn the ecut- 
out relay adjustment cam a small 
amount in the appropriate direction - 
turning the tool clockwise to raise 
the setting or anti-clockwise to 
lower it. 


(vii) Repeat the above checking procedure 
until the correct setting is obtained. 


(viii) Switch off the engine, restore the 
original connections and refit the 
cover. 


Method of Drop-off Adjustment 


(1) Withdraw the cables from control box 
terminal blades 'B'. 


(144) Connect a first-grade 0-20 moving 
coil voltmeter between control box 
terminal 'B' and earth, 


(iii) Start the engine and run up to approxi- 
mately 3,000 generator r.p.m. (1,800 


engine r.p.m.). 
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Fig. 24 Adjusting the cut-out. 


(iv) Slowly decelerate and observe the 
voltmeter pointer. 


Opening of the contacts, indicated 
by the voltmeter pointer dropping to 
zero, should occur between the limits 
given in “Electrical Settings." 


If the drop-off occurs outside these 
limits, an adjustment must be made. 
In this event, continue as follows: 


(v) Stop the engine and remove the con- 
trol box cover, 


{vi) Adjust the drop-off voltage by care- 
fully bending the fixed contact 
bracket. Reducing the contact gap 
will raise the drop-off voltage; 
increasing the gap will low the érop- 
off voltage. : 


Retest and if necessary, re-adjust 
until the correct drop of setting 
is obtained. 


This should result in a contact 
“follow through" or blade deflection 
of 0.010"-0.035" (0.25-0.80 mm). 


Refit the connections and cover. 
ADJUSTMENT OF AIR GAP SETTINGS 


Air gap settings are accurately adjusted 
during production of the control box and 
should require no further attention. If the 
original adjustments have been disturbed, it 


NCTE: 
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will be necessary to reset as described hbe- 
low. 


Armature-to-Bobbin Core Gaps of Voltage and 

Current Regulators 

(4) Using a suitable tool, turn the ad- 
justment cam to the point giving 
maximum lift to the armature ten- 
sioning spring, i.e. by turning the 
tool to the fullest extent anti- 
clockwise. 


0-052~0-056' 
(13 -1:4mm}" 


® 


Fig. 25 Voltage regulator gap setting. 


“A” ~ Tum cam to minimum lift. 
“"B?" - Slacken contact screw. 


(it) Slaeken the adjustable contact lock- 
ing nut and serew back the adjustment 
contact. 


(1441) Insert a flat feeler gauge of 0.045" 
(1.04 mm.) thickness between the 
armature and the copper separation 
on the core face, taking care not to 
turn up or damage the copper shim. 
The gauge should be inserted as far 
back as the two rivet heads on the 
underside of the armature. 


(iv) Retaining the gauge in position and 
pressing squarely down on the arma- 
ture, screw in the adjustable contact 
until it just touches the armature 
contact. 


(v) Retighten the locking nut and with- 
draw the gauge. 


(vi) Carry out the electrical setting 
procedure. 
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Contact "follow-through" and Armature-to- 
Bobbin Core Gap of Cut-out Relay 


(i) Press the armature squarely down 
against the copper separation on the 
core face. 


(41) Adjust the fixed contact bracket to 
give a"follow-through" or blade de- 
flection of the moving contact of 
0.010"-0.035" (0.25-0.89 mm.). 


(411) Release the armature. 


(iv) Adjust the armature back stop to 
give a core gap of 0.035"-0.045" 
(0.89-1.13 mm.). 


(v) Check the cut-in and drop-off volt- 
age settings. 


4 
(6°93 - 18mm} 
(9038-9¢68") 


Fig. 26 Cut-out air gap setting. 


(1) Hinge spring. 

Q) Armature. 

(3) Bi-metal backing spring. 

(4) «Armature to bobbin core gap. 
(5) Armature back stop. 

(6) Fixed contact bracket. 

(7) B-B terminal plate. 

(8) Moving contact plate. 


ELECTRICAL EQUIPMENT 


CLEANING CONTACTS Cut-out Relay Coritacts 
Regulator Contacts To clean the cut-out relay contacts, use 


a strip of fine glass paper ~ never carbor- 


To clean the voltage or current regula- undum stone or emery cloth. 


tor contacts, use fine carborundum stone or 
silicon carbide paper followed by methylated 
spirits (denatured alcohol). 


A.C, GENERATOR 


(Pitted as optional equipment) 


GENERAL 


The Lucas 11 AC alternator is a lightweight machine designed to give increased output at 
all engine speeds. 


Basically, the unit consists of a stationary output winding with built-in rectification 
and a rotating field winding energised from the battery through a pair of slip-rings. 


The stator consists of a 24 slot, 3 phase star connected winding on a ring-shaped lamina- 
tion pack, housed between the slip-ring end cover and the drive end bracket. 


The rotor is of 8 pole construction and carries a field winding connected to two face type 
Slip-rings. It is supported by a ball bearing in the drive end bracket and a needle roller 
bearing in the slip-ring end cover. See Fig. 27. 


The brushgear for the field system is mounted on the Slip-ring end cover. Two carbon 
brushes, one positive and the other negative, bear against a pair of concentric brass slip- 
rings carried on a moulded dise attached to the end of the rotor. 


The poSitive brush is always associated with the inner slip-ring. 


The slip-ring end cover also carries six silicon diodes connected in a 3 phase bridge cir- 
cuit to provide rectification of the generated alternating current output. See Pig. 31, The 
diodes are cooled by air flow through the alternator induced by a 6" (152.4 mm.) ventilating 
fan at the drive end. 


The alternator is matched to an output control unit, Model 4 TR, see page P. 37 for full 
details of the unit. 


This unit controls the alternator field current and hence the alternator terminal voltage. 


A cut-out is not included in the control unit as the diodes in the alternator prevent re- 
verse currents from flowing through the stator when the machine is stationary or is genera- 
ting less than the battery voltage. 


No separate current-limiting device is incorporated; the inherent self-regulating pro- 
perties of the alternator effectively limit the output current to a safe value. 


The output control unit and the alternator field windings are isolated from the battery 
when the engine is stationary by a separate pair of contacts in the iginition switch, 
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. PERFORMANCE DATA 


Cutting-in speed .. es 500 engine r.p.m. at 13.0 alternator 
volts 

Maximum D.C. output on 45 amp. at 3,000 engine r.p.m. (6,000 
alternator r.p.m.) 13.5 volts 

Stator phases a eS 3 

Phase connection .. . «+ Star 

Resistance/phase at 68°F 

(20°C) + 5% es me 0.107 ohms 


Resistance of field coil at 
68°F (20°C) + 5% .. si 3.770 ohms 


©® © © ©&®& ®© ©6060 


Fig. 27 Exploded view of the Lucas 11AC 


altemator. 

() Shaft nut. 42) Brush box moulding. 
Q) Bearing collar. (13) Brushes. 

G) ‘Through’ fixing boits. (14) Diode heat sink. 

(4) Drive end bracket. (15) Stator windings. 

(5) Key. (16) Rotor. 

6) Rotor (field) winding. (17) Bearing retainer plate. 
(7) Slip rings. (18) Bali bearing. 

(8) Stator laminations. (19) Bearing retainer plate rivets. 
(9) Silicon diodes (6). (20) Pan. 
(10) Slip end bracket. (21) Spring washer. 


(11) Needie rolier bearing. 
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ROUTINE MAINTENANCE 


No routine maintenance is necessary for 
the alternator or control unit. Oecasion- 
ally, wipe away any dirt or of] which may 
collect around the slip-ring end cover. 


REMOVAL 


Disconnect the cables from the three 
terminals on the slip-ring end cover. Note 
the colour and location of the two cables 
with "Lucar" termination for reference when 
refitting. 


NOTE: A fourth terminal is located on the 
Slip-ring end cover. This terminal 
is not used and no cables must be 
connected to it when refitting the 
alternator. 


Remove the two bolts securing the 
alternator to the mounting bracket and ad- 
juster link and withdraw the alternator 
after lifting the drive belt over the pulley. 


REFITTING 


Reftting is the reverse of the removal 
procedure, 


SERVICE PRECAUTIONS 


IMPORTANT: The system is equipped with 
transistors in the control box 
unit and diode rectifiers in 
the alternator. The car electri- 
cal system must NOT be checked 
with an ohmmeter incorporating 
a hand driven generator until 
‘these components have been iso- 
lated. 


Aa CONTROL 


EOLOUR CODE 
uae, 

GREEN 
wae 
cs 
avert 
FELLOW 


lol] 


BGEE 


REVERSED battery connections will damage 
the diode rectifiers. 


Battery polarity must be checked before 
connections are made to ensure that the 
connections to the car battery are POSITIVE 
earth. This is most important wheh using 
a slave battery to start the engine. 


NEVER earth the brown/green cable if it is 
disconnected at the alternator. If this 
cable is earthed, with the ignition switched 
ON, the control unit and wiring may be 
damaged, 


NEVER earth the alternator main output 
cable or terminal. Earthing at this point 
will damage the alternator or circuit. 


NEVER run the alternator on open circuit 
with the field windings energised, that is 
with the main lead disconnected, or the 
rectifier diodes are likely to be damaged 
due to peak-inverse voltages. 


SERVICING 


Testing the Alternator in position 
In the event of a fault developing in 
the charging circuit check by the following 
procedure to locate the cause of the 
trouble. 
(a) Disconnect the battery earth cable. 
(b) Diseonnect the brown and brown/white 
cables from the ammeter. Connect the 
two cables to a good quality moving 


coil ammeter registering at least 75 
amperes. 


NITION wan 
Cont 


Yo stanton 
MOTOR Ot Presse. 
joy Neanmc Wont 
Om mS SURE 
eutew 


Fig: 28 LAC alternator and 4TR control unit circuit diagram, 
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(c) Detach the terminal comectors from 
the base of the control unit and con- 
nect the brown and brown/green cables 
together by means of a short length 
of cable with two “Lucar" terminals 
attached. 


This operation connects the alternator 
field windings across the battery terminals 
and by-passes the output control unit (Fig. 
28). 


4TR 
ALYERWorree 
Sonor. 


Fig. 29 Detaching the terminal 
connectors from the 
base on the unit. 


(a) Reconnect the battery earth lead. 
Switch on the ignition, and start the 
engine. Slowly increase the engine 
speed until the alternator is running 
at approximately 4,000 r.p.m. (2,000 
engine r.p.m.) 


Check the reading on the ammeter which 
should be approximately 40 amperes with 
the machine at ambient temperature. 


A low current reading will indicate 
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either a faulty alternator or poor 
eireuit wiring connections. 


If after checking the latter (especial- 
ly the earth connections) a low reading 
persists on repeating the test, proceed 
to Paragraph (e). 


If, however, a zero reading results, 
switch on the ignition and check that 
battery voltage is being applied to 
rotor windings by connecting a volt- 
meter between the two cable ends norm- 
ally attached to the alternator field 
in the field isolating contacts in the 
ignition switch or the wiring associated 
with this circuit. 


Check each item in turn and rectify as 
necessary. 


(e) 


Fig, 30 Testing the alternator circuit. 


If a low output has resulted from ‘uc 
test described in paragraph (a) and 

the circuit wiring is in order weasure 
the resistance of the rotor coil (ficid) 
by means of an ohmmeter connected be- 
tween the field terminal blades with 
the external wiring disconnected. The 
resistance must approximate to 3.77 
ohms. 


If an ohmmeter is not available, conn: 
a 12 volt D.C. supply betweer the 
terminals with an ammeter in series. 
‘The amneter reading should be approxr‘- 
mately 3.2 amperes. 


eld 


A zero reading on the ammeter, or an 
“Thfinity" reading on the ohmreter in- 
dicates an open circuit in the field 
system, that is, brushgear, slip-rings, 
or winding. Conversely if the current 
reading is much above, or, the okumeter 
is much below the values giver, above, 
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it is an indication of @ short-cirouit 
in the rotor-winding, in which case 
the rotor/slip ring assembly must be 
changed. 


DISMANTLING THE ALTERNATOR 


Disconnect the battery and remove the 
alternator as detailed on page P.32. 


Remove the shaft nut and spring washer 
and withdraw the pulley and fan. 


Unscrew the nuts and remove the three 
through-bolts. 


NOTE: The nuts are staked to the through- 
bolts and the staking must be 
removed before the nuts are unscrewed, 
If the threads of the nuts or bolts 
are damaged, new bolts must be fitted 
when reé-assembling. 


Mark the drive end bracket, lamination 
pack and slip ring end cover so that they 
may be re-assembled in correct angular 


‘nt 
UME, 
de 


Ko 


es 


relation to each other. Care must be taken 
not to damage the lamination pack when 
marking. 


Withdraw the drive end bracket and rotor 
from the stator. The drive end bracket and 
rotor need not be separated unless the 
bearing requires examination or the rotor is 
to be replaced in which case the rotor should 
be removed from the drive end bracket by 
means of a hand press having first removed 
the shaft key and bearing collar. 


Remove the terminal nuts, washers, 
insulating pieces brush box screws and the 
2BA hexagon headed setscrews and withdraw 
the stator and heat sink assemblies from 
the slip ring end cover. 


Close up the retaining tongue at <he 
root of each field terminal blade and with- 
draw the brush spring and terminal assemblies 
from the moulded brushbox. 


Fig. 31 Exploded view of slip ring end cover. 


(1) Stator. 

(2) Star point. 

(3) Negative heat sink 1nd anode base 
diodes (black). 

(4) Warning tight terminal ‘AL’ 
(Not used). 

(5) Field terminal (2). 


(6) Slip ting end cover. 
(7) Terminal blade retaining tongue. 
(8) Rotor slip ring brush (2). 
(9) ‘Through’ bolts. 
(10) Out-put terminals. 
(11) Positive heat sink and cathode base 
diodes (red). 
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REASSENBLY 


Reassembly of the alternator is the 
reverse of the dismantling procedure. Care 
mast be taken to align the drive end bracket, 
lamination pack and slip ring end bracket 
correctly. 


Tighten the three ‘through' bolts evenly 
to a maximum torque of 45.50 lb. ins. 
{0.518 - 0.576 kem.). Restake the nuts 
after tightening. 


Tighten the brush box fixing screws to a 
maximum torque of 10 1b. ins. (0.115 kem.). 


INSPECTION OF BRUSH GEAR 


Measure brush length. A new brush is 
5/8" (15.88 nm.) long; a fully worn brush 
is 5/32" (3.97 mm.) long and must be replaced 
at, or approaching this length. The new 
brush is supplied complete with brush spring 
and 'Lucar’ terminal blade and has merely to 
be pushed in until the tongue registers. 


To ensure that the terminal is properly 
retained, carefully lever up the retaining 
tongue with a fine screwdriver blade, so a 
that the tongue makes an angle of about 30 
with the terminal blade. 


The normal brush spring pressures are 
4-5 oz. (113 - 142 gms.) with the spring 
compressed to 25/32" (19.84 mm.) in length 
and 7.1/2 - 8.1/2 oz. (212 - 242 gms.) with 
the spring compressed to 13/32" (10.31 mn.) 
in length. These pressures should be 
measured if the necessary equipment is 
available, 


Check that the brushes move freely in 
their holders. If at all sluggish, clean 
the brush sides with a petrol-moistened 
cloth or, if this fails to effect a cure, 
lightly polish the brush sides on a smooth 
file. Remove all traces of brush dust before 
re-housing the brushes in their holders. 


INSPECTION OF SLIP-RINGS 


The surfaces of the slip-rings should be 
smooth and uncontaminated by oil or other 
foreign matter. Clean the surfaces using 
a petrol-moistened clcth, or if there is any 
evidence of. burning, very fine glasspaper. 
On no account must emery cloth or similar 
abrasives be used. Ne attempt should be 
made to machine the slip-rings, as any 
eccentricity in the machining may adversely 
affect the high-speed performance of the 
alternator, The small current carried by 
the rotor winding, and the unbroken surface 


of the slip-rings means that the likelihood 
of scored or pitted slip-rings is almost 
negligible. 


ROTOR 


Test the rotor winding by connecting an 
ohmmeter or 12-volt D.C. supply between the 
slip-rings {as described on page P.32 where 
this test was made with the brushgear in 
circuit), The readings of resistance or 
current should be as given in para (e) 
page P.33. 


Test for defective insulation between 
each of the slip-rings and one of the rotor 
poles using a mains low-wattage test lamp 
for the purpose. If the lamp lights, the 
eoil is earthing and a replacement rotor/ 
Slip-ring assembly must be fitted. 


No attempt should be made to machine the 
rotor poles or to true a distorted shaft. 


STATOR 


Unsolder the three stator cables from 
the heat sink assembly taking care nct to 
overheat the diodes. By lettering these 
cables A, B and C, three 'pairs' of cables 
- ASB, BC and AC - are available for testing 
the stator windings. Measure the volt drop 
across each of these ‘pairs’ in turn while 
passing 20 amp between the cable ends, The 
volt drop should be approximately 4.3 volts 
in each of the three measurements. If any, 
or all, of the readings are other thar 
these, a replacement stator must be fitted. 


Test for defective insulation between 
stator coils and lamination pack with a 
mains test lamp. Connect the test probes 
between any one of the three cable ends and 
the lamination pack. If the lamp leh 
the stator coils are earthing and a repiace- 
ment stator must be fitted. 


Before re-soldering the stator cable ends 
to the diode pins carry out the following 
test. 


DIODES 
Each diode can be checxed by connecting 
it in series with a 1.5 watt test bulb 


(Lucas No. 280) across a 12-volt D.C. supply 
and then reversing the connections. 


Current should flow, and the bulb light, 
in one direction only. Should the bulb 
light up in both sests or not light up in 
either, the diode is defective and the 
appropriate heat sink assembly must be 
replaced. 
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The above procedure is adequate for 
service purposes. Any accurate measurement 
of diode resistance requires factory 
equipment . 


Since the forward resistance of a diode 
varies with the voltage applied, no realistic 
readings can be obtained with battery-powered 
ohmmeters. However, should a battery- 
ohmmeter be used, 4 good dicde will yield 
‘Infinity’ in one direction, and some 
indefinite but much lower, reading in the 
other, 


WARNING: OHMMETERS OF THE TYPE IN- 
CORPORATING A HAND-DRIVEN 
GENERATOR MUST NEVER BE USED FOR 


CHECKING DIODES. 
ALTERNATOR DIODE HEAT SINK - REPLACEMENT 


The alternator heat sink assembly consists 
of two mutually-insulated portions, one of 
positive polarity and the other negative. 

Sne diodes are not individually replaceable, 
but, for service purposes, are supplied 
already pressed into the appropriate heat 
sink portion. The positive portion carries 
three cathode base diodes marked red, and 
the negative portion three anode base diodes 
marked black. 


When soldering the interconnections, 
grace 45-55 tin-lead solder should be used. 


Great care must be taken to avoid over- 
heating the diodes or bending the diode pins. 
The diode piris should be lightly gripped 
with a pair of suitable long-nosed pliers 


(which act as a thermal shunt) and the opera- 
tion of soldering carried out as quickly as 
possible. 


After soldering, the connections must be 
neatly arranged around the heat sinks, to 
ensure adequate clearance of the rotor, and 
be tacked down with 'MM' EC1022 adhesive 
where indicated in Fig. 32. The stator 
connections must pass through the appro- 
priate notches at the edge of the heat sink. 


BEARINGS 
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Bearings which are worn to the extent 
that they allow excessive side movement of 
the rotor shaft must be renewed. 


The needle-roller bearing in the slip- 
ring end cover is supplied complete with the 
end cover. 


To renew the drive end ball-bearing 
{following withdrawal of the rotor shaft 
from the drive-end bracket) proceed as 
follows:- 


File away the roll-over on each of the 
three bearing retaining plate rivets and 
punch out the rivets. 


Press the bearing cut of the bracket. 


Before fitting the replacement bearing 
see that it is clean and, if necessary, pack 
it with high-melting point grease such as 
Shell Alvania No.3 or an equivalent lubricant, 


Locate the bearing in the housing and 
press it home. Refit tne bearing retaining 
plate using new rivets. 


Fig. 32. Showing the silicon diodes and connections 
in the slip ring end cover. 


ELECTRICAL EQUIPMENT 


CONTROL UNIT MODEL 4 TR 


DESCRIPTION 


Model 4TR is an electronic control unit. 
In effect its action is similar to that of 
the vibrating contact type of voltage control 
unit, but switching is achieved by transistors 
instead of vibrating contacts, while a Zener 
diode provides the voltage reference in place 
of the voltage coil and tension spring system. 
No cut-out is required since the diodes 
incorporated in the alternator prevent 
reverse currents flowing. No current 
regulator is required as the inherent self- 
regulating properties of the alternator 
effectively Limit the output current to a 
safe vaiue. 


The control unit and the alternator field 
windings are isolated from the battery when 
the engine is stationary, by a special 
double~pole ignition switch. 


Care must be taken at all times to ensure 
that the battery, alternator and control 
unit are correctly connected. Reversed 
connections will damage the semiconductor 
devices employed in the alternator and 
control unit. 


OPERATION 


When the ignition is switched on, the 
control unit is connected to the battery 
through the field isolating switch. By 
virtue of the connection through Rl (see 
Fig. 28), the base circuit of the power 
transistor Té is conducting so that, by 
normal transistor action, current also flows 
in the collector-emitter portion of T2 which 
thus acts as a closed switch to complete the 
field circuit and battery voltage is applied 
to the field winding. 


As the alternator rotor speed increases, 
the rising voltage generated across the 
stator winding is applied to the potential 
divider consisting cf R3, R2 and R#. Accord- 
ing to the position of the tapping point on 
RO, a proportion of this potential is applied 
to the Zener diode (2D). This latter is a 
device which opposes the passage of current 
through itself until a certain voltage is 
reached, above which it conducts comparatively 
freely. The Zener diode can thus be consider- 
ed as a voltage-conscious switch which closes 
when the voltage across it reaches its 
"preakdown' voltage (about 10 volts) and, 
since this is a known proportion of the alter- 
nator output voltage as determined by the 
position of the tapping point of R2, the 
breakdown point therefore reflects the value 


of the output voltage. Thus at 'breakdown!' 
voltage the Zener diode conducts and current 
flows in the base-emitter circuit of the 
driver transistor Tl. Again, by transistor 
action, current will now flow in the 
eollector-emitter portion of Tl sc that some 
of the current which previously passed 
through Rl and the base circuit of T2 is 
diverted through Tl. Thus the base current 
of T2 is reduced and, as a result, so also 
is the alternator field excitation. 
Consequently, the alternator output voltage 
will tend to fall - and this in turn will 
tend to reduce the base current in Tl. 
allowing increased field current to flow 

in T2. By this means, the field current is 
continuously varied to keep the output 
voltage substantially constant at the value 
determined by the setting of R2. 


To prevent overheating of T2 (due to 
power dissipation) this transistor is opera- 
ted only either in the fully-on or fully-off 
condition. This is achieved by the 
incorporation of the positive feed-back 
eircuit comprising R5 ana C2. As the field 
current in transistor T2 starts to fall, the 
voltage at 'F' rises and curren flows 
through resistor R5 and capacitor C2 thus 
adding to the Zener diode current in the 
base circuit of transistor Tl, This has the 
effect of increasing the current through Tl 
and decreasing stili further through T2 so 
that the circuit quickly reaches the 
condition where Tl is fully-on and T2 fully- 
off. As C2 charges. the feed-back current 
falls to a degree at which the combination 
of Zener diode current and feed-back current 
in the base circuit of Tl 1s no longer 
sufficient to keep Tl fully-on. Current 
then begins to flow again in the base circuit 
of T2. The voltage at 'P' now commences to 
fall, reducing the feed-back current event~ 
ually to zero. As T2 becomes yet more con- 
ductive and the voltage at 'F' fells furcher, 
current in the feed-back circuit reverses in 
direction, in effect reducing still further 
the base current in Tl, This effect also is 
cumulative and the circuit reverts to the 
condition where Tl is fully-off and T? 
fully-on. 


This condition is only momentary since 
C2 quickly charges to the opposite polarity, 
when feed-back current is reduced and current 
again flows in the base circuit of Tl. The 
circuit thus oscillates, switching the 
voltage across the alternator field winding 
rapidly on and off. 
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The transistor T2 is protected from the 
high induced voltage surge which results 
from the collapse of the field current, by 
the surge quench diode D connect across the 
field windings. This diode also provides a 
measure of field current smoothing since 
current continues to flow in the diode after 
the excitation voltage is removed from the 
field. The elimination of radio interference 
is achieved by connecting condenser Cl 
between the base and collector terminals of 
Tl to provide negative feed-back, At high 
temperatures, a small leakage current may 
flow through the Zener diode even though 
the latter is in the nominally nonconductive 
state. Resistor R6 provides a path for 
this leakage current which otherwise would 
flow through Tl base circuit and adversely 
affect the regulator action. 


A thermistor is connected in parallel 
with resistor R3. The thermistor is a 
device whose resistance increases as the 
temperature. falls and vice versa. Any 
alteration in its ohmic value will modify 
the voltage distribution across the potential 
divider and thus affect the voltage value at 
which the Zener diode begins to conduct, so 
matching the changes which take place in 
battery terminal voltage as the temperature 
rises. 


CHECKING AND ADJUSTING THE CONTROL UNITS 


IMPORTANT: the following voltage checking 
and setting procedure must be carried out 
only: 


(a) providing the alternator and associated 
wiring circuits have first been tested 
and found satisfactory, and 


{b) in conjunction with a well-charged 
battery, i.e. with the charging current 
not exceeding 10 amperes. 


(c), Run the alternator at charging speed 
for eight minutes. This operation 
applies when bench testing or testing 
on the car. 


VOLTAGE CHECKING 


Leave the existing connections to the 
alternator and control unit undisturbed. 
Connect a high-quality voltmeter between 
control unit terminals '+' and '-', If 
available, use a voltmeter of the suppressed- 
zero type, reading 12-15 volts. Switch on 
an electrical load of approximately 2 amperes, 
e.g- side and tail lighting. Start the 
engine and run the alternator at 3,000 r.p.m. 
until conditions (b) and (c) above obtain 


The voltmeter should now show @ reading 
of 13.9-14.3 volts at 68-78°F. (20-26°F.C.) 
ambient temperature volts. If not, but 
providing the reading obtained has risen to 
some degree above battery terminal, voltage 
before finally reaching a steady value, the 
unit can be adjusted to control at the 
correct voltage (see 'ADJUSTING'). 


If however the voltmeter reading remains 
unchanged (at battery terminal voltage) or, 
conversely, increases in an uncontrolled 
mamner, then the control unit is faulty and as 
its component parts are not serviced individ- 
ually, a replacement unit must be fitted. 


ADJUSTING 


Stop the engine and withdraw the control 
unit mounting serews. Invert the unit and 
chip away the sealing compound which conceals 
the potentiometer adjuster (see Fig. 33). 
Check that the voltmeter is still firmly 
connected between terminals '+' and '-'. 
Start the engine and, while running the 
alternator at 3,000 r.p.m., turn the potentio- 
meter adjuster slot - clockwise to increase 
the setting or anti-clockwise to-decrease it - 
until the required setting is obtained. Use 
care in making this adjustment ~ a small 
amount of adjuster movement causes an appre- 
ciable difference in the voltage reading. 
Recheck the setting by first stopping the 
engine then again running the alternator at 
3,000 r.p.m. 


Remount the control unit and disconnect 
the voltmeter. 


Fig. 33 4TR alternator control box. ‘A’ indicates 
the potentiometer adjuster. 
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STARTER MOTOR 


GENERAL 


The electric starter motor is a four-pole, 
four-brush machine having an extended shaft 
which carries the engine engagement gear, or 
starter drive as it is more usually named. 
The diameter of the yoke is 4.18" (106.15 mm) 


The starter motor is of similar construc- 
tion to the generator except that heavier 
copper wire is used in the construction of 
the armature and field coils. The field 
coils are series parallel connected between 
the field terminal and the insulated pair 
of brushes. 


ROUTINE MAINTENANCE 


The only maintenance normally required by 
the starter motor is the occasional checking 
of brush-gear and commutator. About every 
12,000 miles (20,000 km),’ remove the metal 
band cover, Check that the brushes move 
freely in their holders by holding back the 
brush springs and pulling gently on the 
flexible connectors. If a brush is inclined 


ka 


to stick, remove it from its holder and 
clean its sides with a petrol moistened 
cloth. Be careful to replace brushes in 
their original positions in order to retain 
‘bedding’. Brushes which have worn so that 
they will not ‘bed’ properly on the 
commutator or have worn Jess than 5/16" 
(7.94 mm) in length mst be renewed. 


The commutator should be clean, free 
from oil or dirt and should have @ polished 
appearance. If it is dirty, clean it by 
pressing a fine dry cloth against it while 
the starter is turned by hand by means of 
a spanner applied to the squared extension 
of the shaft. Access to the squared shaft 
is gained by removing the thimble-shaped 
metal cover. If the commutator is very 
dirty moisten the cloth with petrol. 


inc 
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Fig. 34 Exploded view of the starter motor. 


Terminal nuts and washers. 
"Through? bolts. 

Cover band. 

Terminal post. 


a) 
Q) 
16) 
@) 
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(5) Bearing bush. 
(6) Bearing bush. 
@) Brush spring. 
(8) Brushes. 
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PERFORMANCE DATA 


Model M418 G 
Loek Torque 


17 ib. ft. with 440-460 amperes at 7.4-7.8 volts. 


Torque at 1,000 r.p.m.| 8.0 lb. ft. with 250-270 amperes at 9.4-9.0 volts. 


Light running current 


SERVICING 


Testing in Position 


Check that the battery is fully charged 
and terminals are clean and tight. Recharge 
if necessary. 


(1) Switch on the Lamps and operate the 
starter control. If the lights go dim, 
but the starter motor is not heard to 
operate, an indication is given that 
the current is flowing through the 
starting motor windings but that the 
armature is not rotating for some 
reason; possibly the pinion is mesh- 
ing permanently with the geared ring 
on the flywheel. In this case the 
starter motor must be removed from 
the engine for examination. 


(ii) Should the lamps retain their full 
brilliance when the starter switch is 
operated, check the circuit for 
continuity from battery to starter 
motor via the starter switch, and 
examine the connections at these units. 
If the supply voltage is found to be 
applied to the starter motor when the 
switch is operated, an internal fault 
in the moter is indicated and the unit 
must be removed from the engine for 
examination. 


(411) Sluggish or slow action of the starter 
motor is usually due to a loose 
connection causing a high resistance 
in the motor cireuit. Check as 
described above, 


(iv) If the motor is heard to operate, but 
does not crank the engine, indication 
is given of damage to the drive. 


Removal 


Detach the earth lead from the battery. 
Disconnect the cable from the terminal at 
the end of the starter motor. 


Remove the two nuts from the rear ends of 
the starter motor securing bolts. Support 
starter motor from below by hand and withdraw 


45 amperes at 7,400-8,500 r.p.m. 


both bolts. 


Withdraw starter motor through chassis 
frame. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Bench Testing and Examination of Brushgear 
and Commtator 


{1) Remove the starter motor from the 
engine, as described above. 


(41) After removing the starter motor from 
the engine secure the body in a vice 
and test by connecting it with heavy 
gauge cables to a battery of the 
appropriate voltage. One cable must 
be connected to the starter terminal 
and the other held against the body 
or end bracket. Under these light 
load conditions, the starter should 
run at a very high speed (see 
PERFORMANCE DATA) without excessive 
noise and without excessive sparking 
at the commutator. 


(iii) If the operation of the starter motor 
is unsatisfactory, remove the cover 
band and examine the brushes and 
commutator. Hold back each of the 
brush springs and move the brush by 
pulling gently on its flexible 
connector. If the movement is slugg- 
ish, remove the brush from its holder 
and ease the sides by lightly polishing 
on a smooth file. Always replace 
brushes in their original positions. 
If the brushes are worn so that they 
will not bear on the commutator, or 
if the brush flexible is exposed on 
the running face, they must be 
replaced. 


Check the tension of the brush springs 
with a spring scale. The correct 
tension is 30-40 ozs. (850.5-1134 gms). 
New springs should be fitted if the 
tension is low. 
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SAA ERAN 


Fig, 35 Checking the brush gear. 
1, Brush 


2. Brash spring 


If the commutator is blackened or dirty, 
clean it by holding a petrol-moistened 
eloth against it while the armature is 
rotated. 


(iv) Re-test the starter as described under 
(44). If the operation is still un- 
satisfactory, the unit can be dismantled 
for detailed inspection and testing as 
follows: - 


‘TO_DISMANILE 


(1) Remove the cover band, hold back the 
brush springs and lift the brushes 
from their holders. 


(4i) Remove the nuts from the terminal post 
which protrudes from the commutator end 
bracket. 


(114) Unscrew the two through-bolts from the 
commutator end bracket. Remove the 
commutator end bracket from the yoke. 


(iv) Remove the driving end bracket complete 
with armature and drive from the starter 
motor yoke. If it is necessary to 
remove the armature from the driving 
end. bracket, it can be done by means of 
a hand press after the drive has been 
dismantled. 


Fig. 36 Testing the brush spring tension. 
1. Spring 


REPLACEMEND OF BRUSHES 


If the brushes are worn to less than 
5/16" (7.94 mm) in length, they must be 
replaced. 


Two of the brushes are connected to 
terminal eyelets attached to the brush boxes 
on the commtator end bracket and two are 
connected to the field coils. 


Fig. 37 The commutator end bracket brush 
connections. 


(3) Brush terminal. (2) Brush box, 
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The flexible connectors must be removed 
by unsoldering and the connectors of the 
new brushes secured in their place by 
soldering. The new brushes are preformed so 
that the bedding to the commtator is 
unnecessary. 


COMMUTATOR 


A commutator in good condition will be 
smooth and free from pits and burned spots. 
Clean the commtator with a petrol-moistened 
cloth. If this is ineffective, carefully 
polish with a strip of fine glass paper, 
while rotating the armature. To remedy a 
badly worn commutator, dismantle the starter 
drive and remove the armature from the end 
bracket. Mount the armature in a lathe, 
rotate at a high speed and take a light cut 
with a very sharp tool. Do not remove any 
more metal than is necessary, Finally 
polish with very fine glass paper. 


The insulators between the commutator 
segments MUST NOT BE UNDERCUT, 


ARMATURE, 


Examination of the armature may reveal 
the cause of failure, e.g., conductors lifted 
from the conmutator due to the starter motor 
being engaged while the engine is running 
and causing the armature to be rotated at an 
excessive speed. A damaged armature must 
always be replaced - no attempts should be 
made to machine the armature core or to true 
a distorted armature shaft. 


FIELD COorLs 


(i) Test the field coils for continuity by 
connecting a 12-volt test lamp between 
the starter motor terminal and to each 
field brush in turn. 


(ii) Lighting of the lamp does not necessarily 


mean that the field coils are in order, 
as it is possible that one of them may 
be earthed to a pole-shoe or to the 
yoke. This may be checked with a 110- 
volt test lamp, the test leads being 
connected between the starter motor 
terminal and a clean part of the yoke. 
If the lamp lights, defective insulation 
of the field coils or of the terminal 
post is indicated. In this event, see 
that the insulating band is in position 
and examine the field coils and terminal 
comnections for any obvious point of 
contact with the yoke. If from the 
above tests the coils are shown to be 
open-circuited or earthed and the point 
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of contact cannot be readily located 
and rectified, either the complete 
starter motor or the field coils mst 
be replaced. If the field coils are 
to be replaced, follow the procedure 
outlined below, using a wheel-operated 
screwdriver. 

Remove the insulation piece which is 
provided to prevent the intercoil 
connectors from contacting with the 
yoke. 

Mark the yoke and pole shoes so that 
the latter can be refitted in their 
original positions. Unscrew the four 
pole shoe retaining screws with the 
wheel-operated screwdriver. 


Draw the pole shoes and coils out of 
the yoke and lift off the coils. Fit 
the new field coils over the pole shoes 
and place them in position inside the 
yoke. 


Take care to ensure that the taping of 
the field coils is not trapped between 
the pole shoes and the yoke. 

Locate the pole shoes and field coils 
by lightly tightening the fixing screw. 
Fully tighten the screws with the 
wheel-operated screwdriver. Replace 
the insulation piece between the field 
coil connections and the yoke. 


BEARINGS 


Bearings which are worn to such an extent 
that they will allow excessive side-play of 
the armature shaft must be replaced. To 
replace the bearing bushes proceed as follows:- 


Fig. 38 Method of fitting bush. 
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(4) 


Press the bearing bush out of the end 
bracket. 


Press the new bearing bush into the 
end bracket using a shouldered, highly 
polished mandrel of the same diameter 
as the shaft which is to fit in the 
bearing. Porous bronze bushes must 
not be opened out after fitting, or 
the porosity of the bush may be 
impaired. 


(11) 


NOTE: Before fitting a new porous bronze 
bearing bush it must be completely 
immersed for 24 hours in clean thin 
engine oil. 

Reassembly 


The re-assembly of the starter motor is 
a reversal of the dismantling procedure. 


STARTER DRIVE 


GENERAL 


The pinion’ is mounted on a threaded 
sleeve which is carried on splines on the 
armature shaft, the sleeve being arranged 
so that it can move along the shaft against 
a compression spring so as to reduce the 
shock loading at the moment engagement takes 
place. 


When the starter switch is operated, the 
shaft and screwed sleeve rotate, and owing to 
the inertia of the pinion the screwed sleeve 
turns inside the pinion causing the latter 
to move along the sleeve into engagement with 
the flywheel ring. The starter will then 
turn the engine, 


As soon as the engine fires and commences 
to run under its own power, the flywheel will 
be driven faster by the engine than by the 
starter, This will cause the pinion to be 
screwed back along the sleeve and so thrown 
out of mesh with the flywheel teeth. In this 
manner the drive safeguards the starter 
against damage due to being driven at high 
speeds by the engine. 


A pinion. restraining spring is fitted over 
the starter shaft to prevent the pinion being 
vibrated into contact with the flywheel when 
the engine is running. 


ROUTINE MAINTENANCE 


If any difficulty is experienced with the 
starter motor not meshing correctly with the 
flywheel, it may be that the drive requires 
cleaning. The pinion should move freely on 
the screwed sleeve; if there is any dirt 


Fig. 39 Showing the starter drive assembied. 


or other foreign matter on the sleeve it 
must be washed off with paraffin, 


In the event of the pinion becoming 
jammed in mesh with the flywheel, it can 
usually be freed by turning the starter 
motor armature by means of a spanner applied 
to the shaft extension at the commtator end, 


This is accessible by removing the cap 
which is a push fit. 


DISMANTLING AND REASSEMELY 


Having removed the armature as described 
in the section dealing with starter motors 
the drive can be dismantled as follows:- 


Remove the split pin (A) from the shaft 
nut (B) at the end of the starter drive. 
Hold the squared starter shaft extension at 
the commutator end by means of a spanner and 
unserew shaft: nut (B). Lift off the main 
spring (C), washer (D), screwed sleeve with 
pinion (E), collar (F), pinion restraining 
spring (G) and restraining spring sleeve (H). 


NOTE: If either the screwed sleeve or pinion 
are worn or damaged they must be 


replaced as a pair, not separately. 


The reassembly of the drive is a reversal 
of the dismantling procedure. 


Fig. 40 Exploded view of the starter drive 
assembly. 
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LAMPS 


APPLICATION 


Home and R.H. Drive Export 
L.H. Drive Export 
France (Yellow) 

U.S.A. and Canada 


Head Lamp 


Side Lamp 
Luggage Compartment 


Front and Rear 
Flashing Indicators 


Rear/Brake 
Interior Lights 


Instrument Illumination 
Headlamp Warning Light 
Ignition Warning Light 
Handbrake/Brake Fluid 
Warning Light 


Flashing Indicator 


Warning Light 
Petrol Reserve Warning 
Light 


Fog Lamp 
as a 


Fog Lamp 323 12 


France only (Yellow) 


Except France 


Long Range Lamp Except France 


Pad 
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LAMPS 


HEADLIGHTS 


Description 


The headlamps comprise two Lucas light 
units with pre-focus double-filament bulbs 
(excepting U.S.A., export models, which are 
provided with an adaptor to accept American 
Sealed Beam Units) front rims and dust 
excluding rubber rings. 


Since the spread of light and its position 
on the kerbside in the dipped position is a 
function of lensing and bulb design, special 
light units and bulbs are fitted to suit 
lighting regulations of the country in which 
acar is used. Care should therefore be 
taken when replacing a bulb to see that the 
correct replacement is fitted. 


Adjusting the Headlight Beam 


Place the car on a level surface in front 
of a garage door or wall; the car should be 
at least 25 feet (7.6 m.) away and square to 
the door or wall. Carry out the work with 
conditions as dark as possible so that the 
oval shaped light areas can be clearly seen. 


With the headlamps in the full beam posi- 
tions, that is, not dipped, the beams from 
the two headlamps should be parallel with 
the ground and with each other; measurements 
should be taken from the centres of the head- 
lamps and the horizontal and vertical axes 
of the oval light areas. 


Fig. 41 Headlight beam setting. 


(1) Centre line of vehicle. 

(2) Distance between lamp centres. 

@) Area of concenteated light. 

(4) Height of lamp centres from ground. 


If adjustment is required, remove the 
headlight rim and dust cover. 


Cover one lamp before adjusting the other. 


Vertical trimming is affected by turning 
in (or out) the top spring-loaded screw. 
Horizontal trimming is affected with the two 
side screws. 


Fig. 42 Headlight beam setting screws, 


When the car is fitted with sealed beam 
units; adjustment is effected by means of 
two screws, one being located at the top 
centre (vertical adjustment) and the other 
at the centre right-hand side (horizontal 
adjustment). 


Fig. 43 Seated beam unit setting screws, 
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Bulb Replacement 

Spring the rim of the lamp body by 
inserting a screwdriver between the rim and 
the lamp body and removing the dust cover. 


Press the light unit against the three 
spring loaded adjustment screws and turn 
anti-clockwise to disengage the unit through 
the keyhole slots. 


Remove the cable adaptor and withdraw the 
bulb, 
Check that the notch on the bulb flange 


locates with the projection on the bulb 
holder. 


Insert the replacement bulb and refit 
the adaptor, light unit, dust cover and rim. 


Check the headlamp setting. 
NOTE: Do not turn the three spring-loaded 


screws or the setting of the head- 
lights will be upset. 


Sealed Beam Unit-Replacement 

On cars fitted with sealed beam units, 
remove the three cross-headed screws and the 
headlight unit retaining rim. 

Withdraw the unit and detach cable 
adaptor from the rear of the unit. 


Replace with a sealed unit of the correct 
type. 


NOTE: Do not turn the two slotted screws or 


the setting of the headlights will be 
upset. 


SIDE LAMP BULB - REPLACEMENT 


Remove the two securing screws and detach 
the rim together with the lens and withdraw 
the bulb. 


Pit the replacement bulb, lens and rim. 


Bue 
SLEEVE 


INSULATION 
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SECURING CLIP STEM 


Fig. 44 Foglamp bulb replacement, 


STOP/TAIL/REVERSE AND_REAR_ FLASHER BULB - 


REPLACEMENT 


Press the rim inwards and turn anti- 
clockwise to release rim and lens. 


Remove the bulbs by pressing in and 
turning. 


Fit replacement bulb, lens and rim. 


FRONT FLASHER (TURN INDICATOR) BULB - 


REPLACEMENT 
Remove the rim from the rubber lamp body. 
Remove the lens and withdraw the bulb. 
Fit replacement bulb, lens and rim. 


Ensure that the rubber surround is 
lipped correctly over the rim. 


LUGGAGE COMPARTMENT LIGHT BULB - REPLACEMENT 


Remove the plastic cover after pressing 
in the sides to release the four project- 
ions from the slots in the base and withdraw 
the bulb. 


Refit replacement bulb and replace the 
cover by reversing the removal procedure. 


INTERIOR LIGHT BULB - REPLACEMENT 


Withdraw the securing screw and detach 
the rim and lens. 


Remove the bulb and fit replacement. 
NOTE: The bulb cap has offset pins. 
NUMBER PLATE LAMP BULB - REPLACEMENT 


Swing the spring clip clear, detach the 
glass cover and withdraw the bulb. 


Refit replacement bulb and cover. 
FOG_LAMP BULB - REPLACEMENT 


Release the screw and clamp from the 
bottom of the lamp, disengage from the top 
clip fixing and remove the light unit. 


Detach the contact ring and withdraw the 
bulb. 


When replacing a bulb note that the 
groove in the bulb flange must be aligned 
with its register in the rear of the 
reflector. 


ADJUSTING THE FOG LAMP BEAM 


P46 


The fog lamp can be adjusted by releasing 
the nut of the attachment bolt, accessible 
from beneath the car and moving the lamp into 
the desired position. Hold the lamp steady 
and retighten the nut. 
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BRAKE FLUID WARNING LIGHT BULB - REPLACEMENT 
Remove the underscuttle casing. 


Withdraw the adaptor and bulb from holder, 
renew the bulb and refit. 


The adaptor is accessible from behind the 
facia panel. 


USE UNITS 


A Lucas Model 4FJ fuse unit, carrying 
two live glass cartridge fuses (1-3. Fig. 
45) and two spares (4. Fig. 45) is 
incorporated in the electrical system and 
is located under the bonnet attached to 
the bulkhead on the right side. 


Access to the fuses is gained, after 
raising the bonnet, by removing the 
plastic cover from the fuse block, 


Only one end of each spare fuse is 
visible and each fuse is retained in pos- 
ition by a small spring clip. Always 
replace a spare fuse as soon as possible 


with one of the same value. 
A serew terminal is provided, operating ‘©) ® 
in the ignition controlled circuit, for 
connecting equipment if required, (2828) 
Fig. 45 The Lucas 4FJ 
fuse unit, 
CIRCUITS 
Fuse_No. Amperes 
1 Stop, Reverse lamps, Windscreen Be 
Wiper, Heaters, Intermediate Gear 
Hold Solenoid, Fuel, Water Temp. Gauge, 
Flashers. 
3 Cigar Lighters, Interior Lights, Horns 25 
Separate Radio (optional extra) 5 
Fuse Electrically heated backlight (optional extra) 5 


Electric Diviston (Limousine only) 
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” HORNS 


The horns are situated at the front and 
on either side of the engine compartment 
immediately below the radiator. 


REMOVAL 
Remove the battery earth terminal. 


Pull off the two 'Luear' cable connect- Lock NUT AQUUSTING NUT TERMINAL BLADES 
ions at the horn terminals. = ‘3 


Remove the two mounting bolts, nuts, 
washers and earth wire from each horn. 


Withdraw the horns. 
ADJUSTMENT. 


Adjustment is effected after removal of 
the domed cover by means of a fixed contact 
serew. 


Connect an 0-20 first grade moving coil 
ammeter in series with a horn. Release the 
contact locknut and adjust the contact until 
the horn will pass 8.5 amperes at 12 volts. 
Retighten the locknut and check. 


Refit the domed cover. 
REFITTING 


Refitting is the reverse of the removal 
procedure, 


NOTE: It is important to keep the horn 
mounting bolts tight and to maintain 
rigid the mountings of any units 
fitted near the horns, Electrical 
connections and cable should be 
checked occasionally and rectified 
as necessary. 


Fig. 46 The Lucas W.T 618 hor with cover 
removed. 


P.ag 


ELECTRICAL EQUIPMENT 
FLASHER UNIT 


DESCRIPTION 


The flasher unit is housed in a small 
cylindrical container plugged into a base 
block mounted on the bulkhead adjacent to 
the fuse box. 


The automatic operation of the flasher ® 
lamps is controlled by means of a switch, 
contained in the flasher unit, being 
operated automatically by the alternative 
heating and cooling of an actuating wire; @ 
also incorporated is a small relay to flash 
the indicator warning lights when the 
system is functioning correctly, Failure 
of elther of these lights to flash will 
indicate a fault, 


CHECKING 


In the event of trouble occurring the 
following procedure should be followed:- 


(i) Cheek bulbs for broken filaments. 


(14) Refer to the wiring diagram and check 
all flasher circuit connections. Fig. 47 The flasher unit circuit diagram. 


(114) Switch on the ignition and check with 
a voltmeter that flasher unit terminal 
'B’ on base block is at 12 volts, 
with respect to earth. 


(iv) Connee+ together flasher unit terminals 
‘B' and 'L' on base block and operate 
the direction indicator switch. If 
the flasher lamps now light, the 
flasher unit is defective and must be 
replaced. 


(v) If, after the above checks, the bulb 
still does not light, a fault is 
indicated in the manual flasher switch 
on the steering column. 


NOTE: It is important that only bulbs of 
the correct wattage rating (that is, 
21 watts) are used in the flasher 
lamps. 
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WINDSCREEN WIPER 
DATA : 

Wiping Speed 

Normal 45-50 eyeles per minute 

High 60-70 cycles per minute 
Light Running Current 

Normal Speed 2.7-3.4 amperes 

High Speed 2.6 (or less) amperes 
Stall Current 10-11 amperes (DR3) 
Control Switch 79 SA. 
Maximum permissible force to move cable rack in protective tubing 

with motor, arms and blades disconnected 6.0 lb. (2.72 kilograms) 


Fig. 48. The DR wiper motor components. 


(1) Brush gear. 

(Q) Field coil. 

@) Pole piece. 

(4) Annauure end-play stop plate. 
(5) Parking adjuster. 

(6) Cross head actuated limit switch. 
(7) Switch striker pin, 

(8) Protective tubing. 

(9) Cable tack. 

(10) Connecting rod. 

(11) Gearbox cover. 

(12) Conical spring. 

(43) Friction piate. 

(14) Pivotted coupling (eccentric). 
(15) Armature. 

(16) Yoke. 

(17) Commutator. 
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DESCRIPTION 


The windscreen wiper assembly consists 
of a two-speed, thermostatically protected 
motor coupled by a cable rack drive to two 
scuttle mounted wheel boxes. The cable rack 
comprises a flexible inner core of steel 
wire wound with a wire helix. A recip- 
rocating motion is imparted to the rack by 
a connecting rod in the motor gearbox and 
transmitted to the wiper arm spindles by 
engagement of the rack with a gear in each 
wheelbox. 


The wipers are self parking and are con- 
trolled by a switch on the instrument panel, 
giving Park, Slow, and Fast speed operation. 
The fast speed is intended for use when 
driving fast through heavy rain or light 
snow. It should NOT be used with heavy snow 
or a drying windscreen. 


If overloaded, the motor windings will 
overheat and cause the thermostat to trip 
and isolate the motor from the supply. 
Possible causes Include; Packed snow or 
ice on the screen, over-friction or oil- 
contaminated blades, damaged drive 
mechanism or spindle units. Provided the 
obstruction or other cause of excessive 
heating is removed, normal working resumes 
automatically when the temperature falls to 
a safe level. 


MAINTENANCE 


Efficient wiping is dependent upon having 
a clean windscreen and wiper blades in good 
condition. 


Use methylated spirits (denatured alcohol) 
to remove oil, tar spots and other stains 
from the windscreen. 


Silicone and wax polishes should not be 
used for this purpose. 


NOTE: The wiper blades fitted to the 
Majestic Major model are manufactured 
with special anti-smear properties. 
Renew only with Genuine Daimler 
replacement parts. 


Worn or perished wiper blades are readily 
removed for replacement. 


When necessary, adjustment to the self- 
parking mechanism can be made by turning the 
knurled nut located near the cable rack 
outlet on the wiper motor. Turn the nut 
only one or two serrations at a time, and 
test the effect of each setting before 
proceeding. 
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Fig. 49 Wiper blade to arm attachment. 


WIPER MOTOR AND CABLE 
Removal 


Withdraw the arms from the spindles. 


Unserew the large nut securing the cable 
guide to the wiper motor. 


Disconnect the cable harness attached to 
the motor at the snap connectors noting 
the cable colours and detach the earth wire. 


Withdraw the drive screws and remove the 
under-scuttle casing from behind the facia 
panel. 


Remove the felt from the underside of 
the scuttle to expose the windscreen wiper 
motor mounting bracket securing setscrews 
and nuts on the left-hand side. 


if care is taken it is not necessary to 
remove the casing completely. 


Remove the two 1/4" U.N.F. nuts and lock- 
washers from the rear bracket mounting 
bolts. 


From under the bonnet, remove the two 
No. 10 U.N.F. front bracket mounting set- 
screws. 


Remove the wiper motor, cable and bracket 
as an assembly by drawing the cable through 
the guide tube. 
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Remove the three nuts and plain washers 
and detach the motor from the bracket. 


Disconnecting the Cable 


Remove the four small setscrews from the 
gear cover. 


Lift off the cover, remove the circlip 
from the post in the gear wheel. 


Remove the washer, spring, shaped washer 
and connecting link from the post. Lift 
out the connecting link from the crosshead. 


Lift out the cable ferrule from the 
gear casing. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Renew grommets in the bracket if worn 
or damaged. 


I=L _ BOXES 


Removal 


Remove the wiper motor, blades and arms 
as detailed previously. 


Remove the instrument panel - 


If care is taken to protect the 
polished woodwork it will not be 
necessary to disconnect the cables 
and remove the panel completely. 


NOTE: 


Remove two screws and detach the back 
plates from the wheelboxes. Withdraw the 
conduit tubing. 


Unscrew the nuts securing the wheelboxes 
to the scuttle and remove the chrome dis- 
tance pieces and rubber seals. 


withdraw the wheelboxes. 
Refitting 


Refitting is the reverse of the removal 
procedure. 


When refitting ensure that the flared 
ends of the tubes register with the narrow 
slots in the cover plates. 


Fig. 50 Exploded view of wheel box. 
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Fig. $1 Wiring connections -switch to wiper. 


FAULT DIAGNOSIS 


Poor performance can be electrical or 
mechanical in origin and not necessarily 
due to a faulty motor, for example:- 


Low voltage at the motor due to poor 
eonnections or to a discharged battery. 


Cable rack binding in protective tubing; 
Excessive loading on the wiper blades; 


Wheelboxes loose, out of alignment or 
spindles binding in the bearing housing. 


Testing 


Unless the origin of the fault is 
apparent, proceed as follows to determine 
the cause of the failure. 


Measuring Supply Voltage 


Using a first grade moving coil volt- 
meter measure the voltage between the motor 
supply terminal (to which the green cable 
is connected) and a good earthing point. 
This should be 11.5 volts with wiper 
working normally. If the reading is low, 
check the battery, switch (by substitution), 
cabling and connections. 


To Check the 'Fast' Speed Current 


Using a fully charged 12-volt battery and 
two test leads, connect the 'GREEN' cable on 
the wiper motor to the ‘Negative’ battery 
terminal, Join the 'YELLOW' and 'RED' cables 
together and connect to the 'Positive' battery 
terminal. Connect the 'BLUE' and ‘WHITE’ 
eables together. Check the cycles per minute 
of the wiper spindle. 
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To Check the 'Slow' Speed Current 


Connect the ‘GREEN’ cable to the 
‘Negative’ battery terminal. Join the 
‘BROWN’ and 'RED' cables together and 
connect to the 'Positive' battery terminal. 
Connect the 'BLUE' and 'WHITE' cables 
together. Check the cycles per minute of 
the wiper spindle. 


Measuring the Light Running Current 


The light running current must not 
exceed 3.4 amperes at normal speed of 45- 
50 r.p.m.for t.p.m. of the output motor 
shaft; also 2.6 amperes at fast speed 
60-70 c.p.m.for r.p.m. of output motor 
shaft. 


If the current is in excess of these 
figures, change the wiper motor. See DAT 
chart for other information. 


Checking the brush gear 


Withdraw the two through bolts and 
detach the end cover. 


Expand the retaining spring and Lift off 
the two brush carriers as an assembly. 


NOTE: The two brushes are loose in the 
carriers and care mst be taken that 


they are not misplaced when removed. 


Refitting 


Refitting is the reverse of the removal 
procedure. Ensure that the brushes are 
refitted in the same way as originally fi 
fitted. 


Checking Cable Rack and Tubing 


The maximum permissible force to move 
the rack in its protective tubing is 6 
pounds (2.72 kems) with the wiper arms, 
blades and motor disconnected, The measure- 
ment can be made by hooking a spring 
balance in the hole in the cross-head (into 
which a pin on the connecting rod is norm- 
ally located) and withdrawing the rack with 
the balance. 


Before checking, disconnect the cable 
rack from the motor, remove the motor, 
wiper arms and blades. 


When refitting the tubing check that 
they do not foul the body at any point. 
Failure to ensure this may result in the 
tranmission of cable rack noise. 


Binding of the rack can be due to kinked 
or flattened tubing or to faulty installa- 
tions. Badly kinked or flattened tubing 
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must be renewed. Any bends of less than 9" 
{22.8 em) radius must be reformed. 


It is ESSENTIAL that all the flared ends 
of the tubing are registered in the slots 
provided in the wheelbox plates before 
tightening the wheelbox cover plate securing 
screws. 


The cable rack should be well lubricated 
with Duckham's HEB grease. 


Checking Wheelboxes 


Check the wheelboxes for misalignment 
or looseness and rectify as required. 


Renew seized wheelboxes. 


Fig. 52 Checking the wiper motor brush gear. 


WIRING HARNESS REPLACEMENT 


The wiring harness consists of three main 


items, namely, the forward/panel, body and 
rear harnesses. 


The junctions between the forward/panel 
and body harness is behind the facia panel 
adjacent to the right hand screen pillar: 
the junction between the rear and body 
harness being in the luggage compartment. 


When replacing items, all harness must 
be secured in the clips provided and all 
grommets be renewed if worn or perished. 


The body harness is routed through the 
body cant rail. 


Refer te the wiring diagram when making 
any connections. Fig. 68 or Pig.@. 
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THE INSTRUMENTS 


THE ELECTRIC CLOCK 
Removal 


Withdraw the drive screws and cup washers 
and remove the under scuttle casing. 


Disconnect the earth lead from the battery. 


Remove the two thumb nuts and washers 
accessible behind the panel and detach the 
clock retaining clamp. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Adjustment 


Adjustment is effected by means of the 
small screw in the face of the instrument. 


Tf the clock is gaining turn the screw 
towards the plus (+) sign and if the clock 
is losing turn towards the minus (-) sign. 


NOTE: The action of resetting the hands 
automatically restarts the clock. 


It is ESSENTIAL to check that the clock 
is always running when connected to the 
power supply. 


FAILURE to ensure this will result in 
the gold-plated contacts in the clock 
burning and will effectively shorten the 
life of the instrument. 


WARNING: The electric clock incorporates 

: a rectifier in the movement. 
If at any time the clock is 
removed for servicing and subsequent 
testing on the bench IT IS MOST 
IMPORTANT that the feed terminal 
is connected to the negative side 
of the battery and that the outer 
easing is connected to positive 
earth. 


Incorrect connection of a rectified 
elock will instantly destroy the 
rectifier. 


AMMETER, FUEL AND WATER TEMPERATURE GAUGES 
Removal, 


Detach the earth lead from the battery. 


Remove the underscuttle casing. 


Withdraw the ashtray and detach the ash- 
tray support bracket after removing the 
securing screws from the facia panel and 
bulkhead, or, remove the radio control panel 
(if fitted). : 


Fig. 53 The speedometer- Main beam and 
ignition warming lights indicated 
by arrows, 


Withdraw the instrument illumination 
bulb adaptor, securing nuts and clamp from 
the instrument to be removed. 


Draw the instrument forward and disconnect 
the cables from the terminals. 


Note the location of the cables for 
reference when refitting. 


Complete the removal of the instrument. 


Refitting 


Refitting is the reverse of the removal 
procedure. 

When refitting the clamp and nuts care 
should be taken to ensure that the earth 
wires are attached to the studs before 
securing the instrument. 


Petrol and Water Temperature Gaug 


Checking 

If the instruments fail to operate check 
that current is available at the instrument 
head. 


Check the cables, after disconnecting, 
with a voltmeter or test lamp and battery 
for continuity. 
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Checking the instruments is best done by 
substitution. 


THE SPEEDOMETER AND REVOLUTION COUNTER 
Removal 

Disconnect the battery. 

Remove the underscuttle casing. 


Withdraw the instrument warning lights, 
note the location for reference when refit- 
ting. 

Unserew the knurled ring nut and 
disconnect the drive cable. 


Remove the securing nuts and clamp and 
withdraw the instrument forward through the 
facia panel. 


Refitting 


Refitting is the reverse of the removal 
procedure, 


Fig. 54 The revolution counter - flashing 
direction indicator warning lights 
indicated by arrows. 


THE SPEEDOMETER DRIVE CABLE 
Removal 


Disconnect the flexible drive cable and 
remove the speedometer from the instrument 
facia as previously detailed. Detach the 
flexible drive cable from the attachment to 
the gearbox and release it from the 


retaining clips. 


Refitting 
Refitting is the reverse of the removal 
procedure. 


Check that the run of the drive cable is 
without any sharp bends and that the 
securing Clips are so shaped that they only 
hold the cable in position without crushing 
it. 


Renew the bulkhead sealing grommet if 
worn or damaged. 


THE REVOLUTION COUNTER DRIVE CABLE 
Removal 


Disconnect the drive cable and remove 
the instrument from the panel as detailed 
previously. 


Detach the drive cable from distributor 
housing and withdraw through the bulkhead. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Renew the bulkhead grommet if worn or 
damaged. 
SPEEDOMETER CABLE 
General Instructions 

Plexible cable condition to a great 
extent affects performance of speedometers. 
Poor installation or damage to the flexible 
drive will show up as apparent faults. It 
is most important that the flexible drive 
should be correctly fitted and maintained 
as illustrated in the following diagrams. 


(1) Smooth Run 


Run of flexible drive must be smooth. 
Minimum bend radius 6". No bend within 
2" of connections. 


(2) Securing 


Avoid sharp bends at clips. If necessary 
change their positions. Do not allow 
flexible drive to flap freely. Clip at 
suitable points. 


(3) Securing 
Avoid crushing flexible drive by over- 
tightening clip. 

(4) Connection 


Ensure tightness of outer flex connect- 
ions. They should be finger tight only. 
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It may be necessary to clean thoroughly 
the point of drive before the connection 
can be screwed completely home. 


(5) Connection of Inner Flexible Shaft 


Where possible slightly withdraw inner 
flex and connect outer first, Then 
slide inner into engagement. 


(6) Removal of Inmer Shaft 


Most inner flexes can be removed by 
disconnecting instrument end and pulling 
out flex. Broken inner flex will have 
to be withdrawn from both ends. 


(7) Examination of Inner Flexible Shaft 


Check for kinked inner flexible shaft 
by rolling .on clean flat surface. Kinks 
will be seen and felt. 


Fig. 55 Checking inner flex for kinks. 


(8) Lubrication Every 10,000 Miles 
Withdraw inner flexible drive (see sub 
paragraph (6).) Place blob of grease on 
end of outer cable and insert flex 
through it, carrying grease inside. Use 
Esso T.S.D. 119 or equivalent. Do NOT 
use oil. 


(9) Excessive Lubrication 


Avoid excessive lubrication. If oil 
appears in flexible drive, suspect faulty 
oil-seal at point of drive. 


(10)Inner Shaft Projection 


Cheek 3/8" projection of inner flex 
beyond outer casing at instrument end. 
This ensures correct engagement in 
instrument and point of drive. 


dw asia 


Fig. 56 Showing the amount the inner flex 
must protrude from the outer cable. 


(11) Concentric Rotation 


Check that inner flex rotates in centre 
of outer cable. 


(12) Damaged Inner Shaft 
Examine inner flex ends for wear or 
other damage. Before fitting new flex 
ensure instrument main spindle is free, 


(13) Damaged Drive End Connections 


Examine point of drive for damage or 
slip on gears in gearbox. 


(14) Ensuring Correct Drive Fitted 
When ordering, state Make, Year and 
Model of vehicle. State also length 
of drive required when alternatives 
are shown. 


Fig. 57 Checking the inner flex for run-out, 


SPEEDOMETERS 
Generali Instructions 


Speedometer performance is dependent on 
the flexible drive, and apparent faults in 
the instrument may be due to some failure 
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of the drive. Before returning a speedometer 
for service, the flexible drive should be 
checked, as described in the previous para- 
graphs, The following diagrams show you how 
to check the instrument performance. 


(15) Instrument Not Operating 


Flexible drive not properly connected 
(see paragraph 5). Broken or damaged 
inner flexible shaft or fault at point 
of drive (see paragraphs 12 and 13), 
in which case remove and replace flex 
(see paragraphs 6 and 8) or rectify 
point of drive fault. Insufficient 
engagement of inner shaft (see pare- 
graph 10). Defective instrument- 
return for service. 


(16) Instrument Inaccurate 


Incorrect speedometer fitted. Check 
code number. 


(17) Speedometer_Inaccurate 


Check tyre pressures. Inaccuracy can 
be caused by badly worn tyres. Non- 
standard tyres fitted, apply to Smiths 
for specially calibrated instrument. 


(18) Speedometer Inaccurate 


Rear axle non-standard. Drive ratio 

in vehicle gearbox non-standard. A 

rapid and simple check is obtained by 

entering in the formula the figures 

found in the test (see paragraph 19). 
1680 N 


= T.P.M. No. 
R 


Where N = Number of turns made by the 
inner shaft for six turns of rear wheel 
and R = Radius of rear wheel in inches 
measured from centre of hub to ground. 
Example. 

Cardboard pointer on inner shaft (see 
19) rotates 9.1/8 times as vehicle is 
pushed forward six turns of rear wheel. 
Rear wheel radius 12.1/4" (31.12 cm). 
Flex turns per mile: 

1680 x 9.1/8 15330 

=——— + 1251 = T.P.M. No. 
12.1/4 12.1/4 
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(20) 


(21) 


(22) 


(23) 


(2k) 


Fig. 58 Cardboard counter on inner flex. 


Gearing Test 


Disconnect flexible drive from speedo~ 
meter. With the gears in neutral, 
count the number of turns of the inner 
shaft for six turns of the rear wheels 
when the vehicle is pushed forward in 
a straight line. Measure rolling 
radius of rear wheels - centre of hub 
to ground. Apply figures in formule 
(see paragraph 18). 


Number illustrated should correspond 
within 25 either way with the number 
obtained from paragraphs 18 and 19. 
If it does not, apply to-Smiths for 
specially calibrated instrument, 
giving details of test and vehicle. 


Pointer Waver 


Oiled up instrument. Replace oil seal 
if necessary, clean and lubricate 
flexible drive (see paragraph 8). 
Return instrument for replacement. 


Pointer Waver 


Inner flexible shaft not engaging 
fully. Check 10, then try 4. Also 
check 12. 


Kinked or crushed flexible drive. 
Check 7 and 3. For withdrawal of inner 
shaft see paragraph 6. Bends of too 
small radius in flexible drive, check 
1. 


Pointer Waver 


If 21, 22 and 23 show no sign of 
trouble, instrument is probably 
defective. Return for replacement. 
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(25) Noisy Installation Fitting new P.V.C. covered flexible 
dari At] 
hapolne noises. Check ’S and 2. ve with nylon bush on inner shaft 


and instrument with rubber mounted 
Flexible drive damaged. Check 7. and movement should overcome this trouble. 
12 (also see paragraph 6). Check — 


lubrication is sufficient. Check 10 (27) Noisy Installation 

and 11. Regular ticking in time with speedo- 
(26) Noisy Installation meter decimal distance counter. Return 

speedometer for replacement. 

General high noise level. Withdraw . L 

inner shaft (see paragraph 6) and (28) Noisy Installation 

reconnect outer flex. If noise Loud sereeching noise more prevalent 

continues at lower level, then source in cold weather, return instrument 

of noise is in vehicle point of drive. for replacement. 


DIAGRAM SHOWING APPARENT 
SOURCE AND TYPE OF NOISE 


28. Regular Ticking, 


~ 
29, Screeching Noise 27. General High Noise Level 


Fig. 59 Diagram showing the source of noise. 


PACIA PANEL SWITCHES Disconnect the cables and detach the 
Removal and Refitting eyitohe 
Refitting is the reverse of the removal 
Disconnect the battery, procedure. 


Remove the underscuttle casing. The Reverse Switch 


ie pp ‘the ash tray or radio control head Unscrew the knob taking care to control 


the run of the indicator buib and spring. 


Remove the individual switches aS follows. Remove as detailed for the fog lamp 


The Tumbler Switches 2 switch. 

Hold the switch lever in the horizontal When refitting care must be taken to 
position and remove the chromium plated ring ensure that the projections on the bulb cap 
nut from the face of the instrument panel. register with the slots in the sleeves in 

Note the location of the cables for the knob before screwing on to the switch. 
reference when refitting and disconnect The Ignition Switch 
from the: ewitehs Withdraw the ignition key and remove the 

Refitting is the reverse of the removal chromium plated ring nut. 

Bropeatee: Withdraw the switch from the rear face 
The Fog Lamp Switches of the panel and disconnect the cables. 

Depress the plunger in the shank of the Note the location of the cables for 

switch knob and withdraw the knob from the reference when refitting. 


switch spindle. The lock barrel can be withdrawn by 


From the rear face of the panel remove inserting a thin rod through the hole in 
the four round headed screws securing the the body of the switch and depressing the 
switch carrier plate. 
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Fig. 60 Ignition/starter switch. 


(D Radio/auxiliaries. 
(2) Ignition ‘OFF’. 
(3) Ignition ‘ON’. 
(Start. 


plunger in the lock. Insert the key and 
turn to the ON position to gain access to 
the plunger. 


Refitting is the reverse of the removal 
procedure. When refitting a new lock barrel 
check that the number of the key is the 
same as that stamped on the lock barrel. 


Insert the key in the lock and turn the 
switch to the 'ON' position before inserting 
the lock barrel. Refit the locating washer 
over the threaded portion of the switch 
before inserting in the panel and locate the 
tag with the cut-out portion in the panel 
hole. 


CIGAR LIGHTER ELEMENT 


Withdraw the cigar lighter and ensure that 
it is cold. Place the unit in the palm of 
the hand, kmob first, and hold the sleeve 
downward against the pressure of the spring. 
Unscrew the lighter element and fit a 
replacement. It is important not to omit the 
spring as it ejects the lighter unit when 
it attains the correct temperature. 


Cigar Lighter Unit (Facia Panel) 
Detach the earth lead from the battery. 
Withdraw the cigar lighter. Identify and 


remove the cables from the cigar lighter 
housing. Unscrew the outer casing at the 
rear of the panel and withdraw the inner 
section of the cigar lighter unit. 


Refitting is the reverse of the removal 
procedure. 


Cigar Lighter Units 
(Rear - Snsusine Only) 
Extract four screws and cup washers and 


remove the rear quarter facia capping. 


Withdraw four screws now exposed, lift 
and remove the rear quarter facia. 


Disconnect the cables from the cigar 
lighter housing. 


Unserew the outer casing and withdraw 
the inner section through the panel. 


Refitting is the reverse of the removal 
procedure. 


REAR HEATER SWITCHES 


(Limousine Only) 


Remove and refit as detailed for'Rear 
Interior Light Switches'. 


Fig. 61 Interior light button in the 
Ppassenger‘s compartment. 


REAR INTERIOR LIGHT SWITCHES 
(Limousine Only) 


Remove the rear quarter capping and facia 
as detailed under ‘Cigar Lighter Units’. 


Withdraw four wood screws, disconnect the 
cables and detach the switch with carrier 
plate. 


Unscrew the locknut and remove the switch. 
Refitting is the reverse of the removal 
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procedure. 


Note the location of the cables before 
disconnecting for reference when refitting. 


BRAKE FLUID WARNING LIGHT SWITCHES 


Checking 
Check with a test lamp and battery. 


The ‘switch operates in the earthed side 
of the warning light circuit. 


Lift the pin to break the circuit when 
the light should be extinguished. 


Fully depressing the pin will cause the 
lamp to glow. 

The switch is not serviceable and, if 
faulty, must be replaced as a unit complete 
with cap attached to the brake fluid 
reservoir. 


HAND BRAKE WARNING LIGHT SWITCH 


Adjusting 

The handbrake warning light switch is 
controlled by the handbrake lever and is 
accessible after removing the underscuttle 
casing. 


Release the locknuts and adjust the 
switch to operate the warning light when the 
handbrake is applied. 


FLASHING (TURN) INDICATOR/HORN SWITCH CONTROL 


Removal 


Diseonnect the five core cable at the 
snap connectors attached to the wing valance 
above the steering column. 


Remove three grub screws from the steer- 
ing wheel boss and withdraw the control unit. 


Attach a draw wire to the cables before 
withdrawing to assist when reinserting cables 
in the stator tube which remains in the 
steering column. 


Refitting 


Refitting is the reverse of the removal 
procedure. Centralise the control with the 
steering wheel before locking the trip plate 
with the three grub screws. 


Reconnect the cables using the wiring 
diagram as a reference. 


TRAFFIC HAZARD WARNING DEVICE 
(U.S.A. MARKET ONLY) 
In order to comply with the new traffic 


regulations for the State of New York, 
U.S.A. all cars exported to the U.S.A. and 
ears sold for subsequent shipment to the 
U.S.A., after September 1st 1965, will have 
a traffic hazard warning device fitted as 
standard equipment. 


The system operates in conjunction with 
the four flashing (turn) indicator lamps 
fitted to the car. The operation of a 
toggle switch will cause the four turn 
indicator lamps to flash simultaneously. 


A red warning lamp is incorporated in 
the circuit to indicate that the hazard 
warning system is in operation. 


A 35 amp: in-line fuse (20 amp U.S.A. 
rating) is incorporated in the sub-panel 
circuit. 


The flasher unit is located behind the 
sub-panel and is of the plug-in type. The 
unit is similar in appearance to the one 
used for the flashing (turn) indicators 
but has a different internal circuit. 


A correct replacement unit must be 
fitted in the event of failure. 


The pilot lamp bulb is accessible after 
detaching the bulb holder from the rear of 
the sub-panel. 


Bulb -12 volt 2.2 watts. (Lucas No 987). 


Failure of one or more of the bulbs due 
to accident or other causes will not 
prevent the system from operating on the 
remaining lamps. 


Fig. 62 Traffic hazard panel, 


Check periodically by operating the 
hazard warning switch with the ignition off 
to ensure that the system is working 
correctly. 
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If the system fails to operate check for possible fault and rectify as detailed below. 


(1) Remove and examine fuse Replace if faulty with one of 
correct value. 


(2) Switch on the ignition, operate the direction indicator Renew faulty bulbs. 
switch and check that the front and rear turn indicator 
lamps are operating. 


(3) Withdraw hazard flasher unit from the sub-panel. Renew flasher unit if flasher 
Connect together terminals 'B' and 'L' on the base lamps now operate. 
block. Switch on the hazard switch. 


QRH FLASHER 


FLASHER 
SWITCH 
Gw 
tH FLASHER 
L WARNING LIGHT 
GR 
cw_| cw q -e_—2_ce_| cr 8 4, 
FRONT, REAR FRONT REAR 
RH FLASHERS CH FLASHERS (3596 ) 


Fig. 63 Traffic hazard circuit. 
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OPTIONAL EXTRAS 


This section covers the maintenance and description of the equipment available as optional 
extras for the DAIMIER MAJESTIC MAJOR Saloon (DR450/1) and Limousine (D@#50/1). 


Bl cel CB2 
MOTOR JUNCTION 


BLOCK 


A2 BS3 


Fig. 64 The electrically operated division circuit diagram, 


ELECTRICALLY OPERATED DIVISION 


(Limousine Only) 
DESCRIPTION 


The electrically operated division is 
fitted as an optional extra, 


The operating unit is chain driven, power 
being supplied by an electric motor mounted 
on a sub-panel behind the front seat squab. 


A 35 ampere fuse is included in the circuit 
and is located in the luggage compartment 
adjacent to the battery. 


Current is supplied to the reversible 
motor through two switches mounted in the 


rear arm rests and one switch located in the 
front glove box and under the control of the 
driver. 


No routine maintenance is provided for and 
the following paragraphs are included to 
assist in the removal and refitting of the 
components if required due to any fault which 
may develop in service. 


Two cut-out switches are provided to give 
overriding control on maximum up or down 
movement. 
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The motor, chain drive, slide bar and 
cut-out switches are mounted on a sub-panel 
which should be removed as a unit as detailed 
below for any work necessary. 


Fig, 65 The location of the driver's partition 
switches, 


THE SUB-PANEL UNIT 
Removal 
Remove the front seat cushions, 


Withdraw the securing screws from the 
front squab bottom fixing brackets, lift the 
squab and remove from the top clip fixings. 


Extract six drive screws and remove the 
squab centre portion. 


Operate one of the switches to energise 
the motor and release when the window is in 
the midway position. 


Detach the feed cable from the battery. 


Disconnect the body harness cables from 
the relay box, (Note the location of the 
cables for reference when refitting). 


Remove the unit by pulling outwards from 


the bottom and downwards to clear the 
division capping, 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Check that the operating bracket on the 
guide bar and the slot in the window channel 
register correctly when refitting. 


Fig. 66 The passenger's partition switches, 
‘A’ to raise, ‘B’ to lower. 


THE UNIT COMPONENTS 
THE CUT-OUT LIMIT SWITCHES 
Removal 


Remove the sub-panel as detailed previously. 


Disconnect the cables, remove two bolts 
and washers and detach the switch. Note 
the spacing washers. 


Replace the switch if faulty. 
Refitti 


Refitting is the reverse of the removal 
procedure. 


THE MOTOR UNIT 
Removal 
Remove the sub-panel as detailed previously. 


Disconnect the cables. Note the location 
for reference when refitting. 


Remove the nut and drift out the gear 
drive pin from the reduction gear spindle. 


Withdraw the chain sprocket. 


Remove three nuts and washers from the 
mounting pedestals and withdraw the motor. 


Replace the motor if faulty. 
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Refitting 
Refitting is the reverse of the removal 
procedure. 


RELAY CONTROL BOX 
Removal 


Remove the sub-panel as detailed 
previously. 


Disconnect the cables from the relay 
control box. Note the location of the 
cables for reference when refitting. 


Remove three bolts, nuts and washers and 
detach the box. 


Refitting 


Refitting is the reverse of the removal 
procedure. 


Refer to the wiring diagram when re- 
connecting the cables. 


Checking 
Withdraw two setscrews and remove the 
cover. 


Clean the contacts if worn or pitted. 


Check that the three contacts in each 
bank are making contact simultaneously. 


Adjust if required by bending the mov- 
able contact arm. 


SLIDE AND SLIDE BAR 
Removal 


Remove the securing bolt and nut and 
detach the slide bar from the drive chain. 


Remove five nuts and withdraw slide bar 
and slide. 


Refitting 

When refitting check that the slide works 
freely along the full length of the slide 
bar. Remove any high spots. 


Check that the heads of the countersunk 
Serews are below the face of the bar. 


Lightly lubricate the face of the bar 
with a good quality light grease. 


ELECTRICALLY HEATED BACK-LIGHT 
DESCRIPTION 


The electrically heated back-light, to 
provide demisting or defrosting, is fitted 
as an optional extra. 


OPERATION 


The heating element, consisting of a 
fine wire mesh between the laminations of 
the glass, is connected to the main wiring 
harness. 


The element comes into operation when 
the ignition is switched on. 


Early models are wired direct to the 
ignition switch circuit. 


Later models have a control switch, 
warning light, and relay with a dimming 
resistance incorporated in the circuit. 


The relay operates when the side lamps 
are switched 'ON' and so reduces the 
brilliance of the warning light through the 
introduction of the dimming resistance into 
the circuit. 


The current consumption 1s approximately 
5 amperes. 


A 15 ampere fuse contained in a plastic 
holder, located under the bonnet adjacent 
to the main fuse block, is provided in the 
eireuit as a safety precaution, 


It should be noted that the warning 
light is only intended as an indication 
that the circuit is switched on. 


FAULT DIAGNOSIS 


Early Models 
Check that the fuse has not blown, 


Replace if necessary with one of the 
correct value (15 Amperes). 


Check that the backlight element is 
working by disconnecting the cable con- 
nectors in the luggage compartment and 
reconnecting the back-light leads to a 12 
volt battery with an 0-20 moving coil 
ammeter in series. 


If no reading is apparent on the meter 
replace the back-light glass as detailed in 
Section N - Body and Exhaust System. 


If a reading is shown on the meter check 
the feed cables in the luggage compartment 
with a voltmeter for continuity. Insert 
the fuse and switch .on the ignition before 
checking. 


If the warning light fails to glow when 
the back-light is switched ‘ON’ check the 
bulb filament before ‘proceeding further. 
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To remove, unscrew the chrome bezel while 
taking care to control the run of bulb. 


Check the in-line fuse and back-light 
connections as detailed previously, 


Check with a voltmeter that current is 
available at the switch terminals, renew 
the switch if faulty. 


The relay, located adjacent to the fuse 
is best checked by substitution. 


Refer to the circuit diagram when checking 
or making connections. 


Fig. 67 Heated back light circuit. 


FITTING INSTRUCTIONS 
Limousine 


Remove the fitted back-light as detailed 
in Section N - Body and Exhaust System. 


Offer up the heated rear back-light and 
note the location of the two cables 
protruding from the glass in relation to the 
flange of the aperture. 


Remove the rear trimmed panel in the 
luggage compartment . 


Remove the back-light and drill two holes 
in the positions noted in the flange. 


Fit the heated back-light as detailed in 
Section N - Body and Exhaust, taking care 
that the two cables pass through the holes 
drilled in the flange into the luggage 
compartment. 


Remove the cant rail capping and the rear 
quarter top capping on the left-hand side of 
the car for Left-hand Drive cars and on the 
right-hand side of the car for Right-hand 
Drive cars, 


The screws for the cant rail capping are 
accessible after lifting the door sealing 
welts. 


Withdraw the screws now exposed and remove 
the cant rail and upper trim panels. 


Pull out the tacks and lift the trimming 
locally above the rear quarter, centre 
division and the screen pillar. 


DO NOT LIFT any more trimming than is 
necessary. 


Feed a fish wire through the screen 
pillar, over the cant rail and rear quarter 
and terminate in the rear luggage compart- 
ment. 


Attach the black/white cable to the fish 
wire and pull through towards the rear of 
the car. 


Secure the cable with the welded clips 
attached to the body or tape into the body 
harness. Care must be taken to ensure that 
the cable cannot chafe on any body panels 
or projections. 


Refit the roof lining, trim panels and 
cappings. 
Connect the feed wire in the luggage 


compartment to the black/white lead from 
the glass. 


Connect the black cable from the glass 
to the earth cables in the body harness. 


Securely clip the cables to the luggage 
compartment panels. 


Refit the trim board. 


Mark off the facia panel and drill the 
two holes for the switch and the warning 
light. 

Care must be taken when drilling the 
polished wood surface of the facia that the 
veneer is not damaged. 


Mark off the bulkhead adjacent to the 
speedometer and revolution cable holes and 
Grill a 3/4" (19.1 mm) hole. 


Position the relay on the bulkhead plat- 
form. Using the relay as a template drill 
two holes 1/8" (3,2 nm) diameter and secure 
the relay with two drive serews. Drill a 
1/16" (1.6 mm) hole as also shown in the 
illustration and mount the fuse clip. 


Attach the bulkhead grommet to the relay 
harness. Pass the harness through the bulk- 
head and connect to the relay as shown in 
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the wiring diagram Fig. 60. 


Connect the fuse lead to the main fuse 
box to terminal A3 (Cable colour - White). 


Connect the cables to the switch and 
warning light as shown in the wiring 
diagram. 


Connect the feed cable from the rear 
window to the corresponding cable (colour- 
black/white) in the relay harness. 


RADIO 
DESCRIPTION 


SMITHS 'Radiomobile' radio sets are 
available in the following models to suit 
the broadcasting requirements of different 
countries. 


970T/980T - Long/medium Wave Band. 
972T/982T - Medium Wave Band, 
530TB - Medium/Short Wave Band. 


This instruction covers both left and right 
hand drive cars, 


WARNING: Before connection to the battery 
supply is made, it is essential 
to ensure that the polarity of 
the receiver is made for 
‘POSITIVE GROUND'. DAMAGE TO THE 
TRANSISTORS IS INEVITABLE IF THE 
POLARITY IS INCORRECT 


The receiver is fitted centrally in the 
facia panel. 


The front loudspeaker is mounted in the 
underscuttle casing. The rear speaker being 
mounted centrally in the rear parcel tray. 

The aerial is fitted on the drive side 
wing. 

AERIAL MOUNTING 
Remove the underscuttle casing. 


Remove the side scuttle trim panel on the 
drive side, secured by three drive screws. 


Mark off and drill a 7/8" (22.2 mm) hole 
in the top of the wing on the drive side 
wing to the dimensions shown in Fig. 


Mark off and drill a 1/2" (12.7 mm) hole 
in the top of the side scuttle panel. 


Assemble the aerial to the wing. 


Route the aerial lead-in through the hole 
in the side panel and fit the grommet 
provided. 


RECEIVER MOUNTING 


Remove the ashtray from below the aper- 
ture positioned centrally in the lower half 
of the facia panel. 


Remove the aperture blanking panel. 


Remove the knobs, nuts, trim plates and 
escutcheon from the receiver. 


Secure the receiver to the mounting 
brackets provided in the car using the rear 
fixings. Interpose the spacers provided 
between the mounting brackets and the 
receiver. 


Assemble the escutcheon, trim plates, nuts 
and knobs to the receiver. Interpose make 
up bezel provided between the front edge of 
the receiver case and escutcheon. 


Replace the ashtray and adjust the 
position of the receiver to allow rear edges 
of make up bezel to abut evenly to facia 
panel. Tighten all fixings. 


Connect the fuse lead to the battery lead 
from the receiver and connect the other end 
of fuse lead to spare ‘Lucar' blade connector 
on the ignition switch. 


Connect the aerial lead-in to the socket 
in the receiver. 


REAR LOUDSPEAKER MOUNTING 


From inside the luggage compartment, 
remove the petrol tank trim panel. 


Locate the four holes on the under side 
of the metal parcel tray which align with 
the speaker fixing studs, and pierce through 
the trim board above. 


Locate the slots in the trim board for 
the speaker, and remove the trimming within 
the area covered by the speaker bezel and 
grille provided. 


From inside the car assemble the speaker 
and grille to the parcel tray. 


From inside the luggage compartment 
secure the speaker to the studs of the bezel 
using the fixings provided. 


Connect the twin plastic speaker lead, 
contained in the body harness, to the 
terminal block provided and connect the 
other end to the loudspeaker. 


Replace the petrol tank trim panel. 
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FRONT LOUDSPEAKER MOUNTING 


Locate the prepared hole in the under- 
scuttle casing, cut and trim the aperture. 


Assemble the circular speaker assembly 
to the front side of the underscuttle 
casing using the fixings provided. 


Connect the speaker-lead to the speaker. 


Drill 1/8" (3.2 mm) hole in the under- 
scuttle casing adjacent to the speaker 
assembly. 


Secure the balance control to the 
casing. 


Connect the balance control to the 
speaker and radio output leads, 


Replace the underscuttle casing. Switch 
on the receiver, tune to a weak signal on 
1200K3CS (150 meters) and adjust the aerial 
trimmer for maximum volume. 


NOTE: For Model 530T it will be necessary 
to adjust the aerial before replacing 
the underscuttle casing. 


(1) Connect a lmfd. suppressor capacity to 
the coil 'SW' terminal. 


Secure the mounting clip under the coil 
mounting bolt. 


(2) Connect a lmfd. suppressor to the output 
terminal of the alternator. Secure the 
clip under the alternator mounting bolt. 


(3) Using the snap-connector provided, 
connect a lmfd, suppressor to the feed 
of the electric clock behind the facia 
panel. 


Seoure the earthing tag of the capacitor 
under the nut retaining the clock fixing 
strap. 


(4) Connect a Imfd. suppressor to the supply 
terminal of the petrol pump. Secure 
the capacitor mounting clip under the 
pump fixings. 


Additional Suppression ~ Model 530T 


(1) Connect a lmfd. suppressor to the supply 
to the interior lights (bronw/green) at 
the fuse distribution box on the buik- 
head. 


Secure the mounting clip under the screw 
which retains the wiring harness clip 
to the bulkhead above the fuse box. 


(2) Comect the bonding strip provided, which 


has a 9/32" (7.2 mm) dia. centre hole, 


from a suitable bolt on the rear of the 
gearbox, to exhaust 'V' bolt and thence 
to an adjacent bolt on the body of the 
ear. 


NOTE: It is essential that the exhaust bolt 
makes a good electrical contact with 
the exhaust pipe. 


(3) Connect the bonding strip provided with 
the 11/32" (8.7 mm) dia. centre hole 
from a suitable bolt on the rear end of 
the gear box to a bolt on the exhaust 
pipe coupling and thence to an adjacent 
bolt on the body. 


FINAL CHECKING 
Reconnect the battery. 


Start the engine, switch on the radio 
and select a weak station. 


Check for efficient suppression by 
raising and lowering the speed of the engine 
and operating the various components on the 
car. 


The bonnet must be closed when making 
tests. 
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